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PROBLEM TO BE SOLVED: To accurately estimate an angle by applying a 
voltage derived according to a function, having the target current and 
actually measured current of stator winding and the estimated angle of a 
rotor as variables to each stator winding. 

SOLUTION: A synchronous motor 10 comprises a stator wound with stator 
windings 11u, 11v, 11w passing phase currents, and a rotor 12 disposed 
oppositely and closely thereto. A microcomputer 22 comprises a speed 
control section 40, a current control section 50, an angle estimating section 
70, and a step-out detecting section 90. The angle estimating section 70 
generates the reference value of the induced voltage and corrects an 
estimated angle em, such that the angle of an induced voltage reference 
value esm matches with the phase of an induced voltage value determined 
according to the phase voltage equation of the stator windings 1 1 u, 1 1 v, 
11w. An angle is estimated by correcting an induced voltage amplitude 
estimated value em, such that the amplitude of the induced voltage 
reference value esm matches with the amplitude of the induced voltage 
value. According to the arrangement, an angle can be estimated accurately 
with high resolution. 
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SCt), -^tf. X, *:-9<D7.y—5>m&<Dmz-?^T<D 

jj®j*:\zm^Tn\t. ^mmm\zmm^tc&Ln<D^h^ 
\z&^x. r^g^j ©§§£ rwiscj com\t. rob.** 

10 [0 0 2 8] MIC, ft*0)J2Tte> g8l©£l»S (d 0 
/dt) £A#LT^£*:-^©#ffitC«jE£BJ;ti!]-r-5 
^©■ggSKfeWT, jt^ig*)Iem5riSl®LT^ 

-So u^b, m&mme\tmmizmvTmk-rz>m-c& 

[0 0 2 9] iiawp^s^^^-r-s^oT 
20 iiJE«lb^{fcbT*>ii5««&#S©^£|l3iTS{i 

s-fe >-y- ux^-pfflfflmm&mm-r z> z t & s w t -r 

•5. 
[0 0 3 0] 

[wm*m®;-tz>tzsbv>^m *fE^©»*^i©^B 
±>^ux^-^m'mmm\t, ^-w^T—zmmn 

^©D-^©8$Mi:. *$3k}i?z>mmz£.v). m 
w$n^.«ji^. *:-f><D&x7—?mmzwm-rz>. 

-5. 

[oo3i] ^m<Dm^m3<Dum±>^u^~^ 

mm!zmi>m%3Tz>mmz^.2>$.-c, iz^mi£m.wx.\t 
mmmmizm^x, m^mmx^m^m^.-r^>&:m±> 

[0 0 3 2] ^©ifSSCfifty^l/Xt-^ 

mmmm\t. mmm^ mm^M t, m^-^iz 

izm-fem^&ffijE-rz. *f£w\z£o. 
it, jE&wi(DMfemn&ft?z>nmm'fe^mzj:r). m 
m&.mt)mm-rz>mmzs.z>%.-v. fe^nm&mxitm 

v x t - * n . 

[0 0 3 3] *WiHB#R^WI«^©®fH©ie«tC*5^ 

Ttt, rjt^m^j o>mt. rjt^^x^j ©i§t«, 

co&mx&&mi£&m&^tim^xit7--5> <dm<*x& 
so &m\zmmznz>'<&x$>z>. 
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[0 0 3 4] ^mm<r>m^m6<^&.m-n>^^7,^-^ 

[0 0 3 5] ^^COiS^TCO^H-t^ltl/X^-^ 
[0 0 3 6] *^W©af*fl8C0fem-fe>-y-l^X ; E-iS' 

[0 0 3 7] *^^C9|S*JH9C0&B-lr>'^U-X ; E-^ 

D^^CDffl^SiRU ^^fflcO^-^{C*"^ViT, 
it^«^&«IE-r-5o *^bjjcJ:D, V^te-SD-^CD 

[00 38] *^Bjcois^i ocDtm-fe^y-ux^- 
; e— sEmzumz^nx^t^Lwsi-r 

•scitfcio, m^fr\z&-%vtm$:wtm-v$:z>®:w±.> 
[o o 3 9] ^mcom^mi acD&B-fe^+n^x^- 

[0 0 4 0] *^HfloD«»*^ i 4 cofi:@-tr >-y- I/x^e— 
^xt-^frHsp^B*^ fens. 

[0 0 4 1] #fgHfl»!S#JBl 7©ftfi-fe>1f ^X^E- 
U 7,7— ?mw<D&ta< tt)2-DOlgco«JBEm 
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[0042] ^mmmimi scofta-tr^-y-p-xt- 
mmmizt)^x. ^mmxnm^mm-r^&m-ty 

[0 0 4 3] *^BJ0|f^]13 1 COfifi-b^U-UX^- 
lO ^J&JfPgBtt. Xt— ^#^C9mS5t|5)-C0^C0it^ 

[0 044] *^BJC0iS*«4 3 tCE^CD^B^fJ, 
BEtl^— C0ift^C0«l^m^Sr*-r^><. ^B^fcit). 

[0 0 4 5] *^^cot»*^ i \zumcymm.. 

WgB^-^cDa-^cDif^&ig,*:. ^fttt 

^fMiPttlBT'i&.S. 
[0 0 4 6] *58«fc.fc*tt»im©«MB#eiett. m 

&mm (mmti) . xtesBJtccD^s5t£^£&v>. ^ 
30 [0047] *wfflWRzfi<&mm&<Dm.w<Dmm\z&\,* 

^coft^j coi§t. ra— ^cdsisj o^t. ra— 37 
ss^«*coiieHcoHa«tc*5ViT> re^igsj ©ig 

40 SlftWlCte, H-os^st**. 

[0048] *^bj©w^^ 2 \zmmo9tmm. £ *> 
iz. mibxt— *mm<DBi&mmi. mma-^cosw, 

mz&K), mmznz>. z\t^m^r^m^mnzm 

[0049] *%w\z£z>fflwmw<DVtmj3mm3.. m 

50 ft5. 
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[o o 5 o] *m<w<Dm#m3\z&m<D%w\z. 

f©ii©i^. ximmm i <Dm^oftmmmzm-r 
[0051] ^m^^mMy^^^-^mmm 

u, v, wtt-h©«^T?a&^.^l(D«^SrWT-5. 

[ 0 0 5 2] U&M 2 ©«fc 5 fc, Ag«t5t^©#> r 

t-.^OXT— Xteffi*8t 

mux. a-?v>ftm<Dmi£w*mtfmj:T2>i:^5mm 

[0 0 5 3] .-OTAtf, ^-^©A&K^ffl^ hJl^ftW 

& (#J£i£Xli&JEM£l;:&& < , ) . ^©<fcp^:»-&» ft 
2 <D <fc o \Z. r£t dttXttdftb. qfth^Ji^^^ 

[0 0 5 4] iinjcMUT, #f2W;:J;<5teB-fe>-tM/ 
ftUB**?- X, ft*#l2cD (8 1) n-^ 
[0 0 5 5] *5!B«©tt^4 1rl2«©^B^«. f([fBx 



(10) #132 0 0 0-3 5 0 48 9 
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[0 0 5 6] &5£WC0®:W±i>-*rU7> : £:-i$?#m$im\Z 
fT5£<t#^figK&*£^5f£/8£*T.5. X, Xt— 

—?&u<Dmffi<Dr&M\zmftiuz<<. xr—fmrno 

18W,f£<DWL&tfm#lVtz9?HZ*,jE&mzm>tztb, X5=- 

-?m&<Dmmi£<D&Lmm%ivtzmizh. xf-^i 

«!©«8&cD$EJi5 £iE&i£>fi<!U L £ <h tc J; -5 ^ 
[0 0 5 7] *^BJ(D|S^5tCfB*©^tt, ^r-^ 

©x^-^#i§i©fflmSit£^tm$BJ:D^aj£n*£iS 
20 <D«S^HX«A^SM<?:^M^^#-r-5SlBK 
g£fftiiU *^mltBft«MliX«^ft^<tM^M« 

[0058] ai^ff^tcso*v>T^a$n 
&o\z, m^^i-^m^mjEvx^itifi. *mw<?> 

^^o^-^Kft^^^^^ (x«^jg&) x-$>z>m 
t, ^^ioest^ifvxt- ?fflfflmm.\z&^T 

^TL. mm&MWl (Xtt^iSE) OMt. ^SiEffiiSt 

40 {-^^.t^pf^ffl^wrs. 

[0 0 5 9] *%BJ{cJ;^fi:B-fe>-y-U'X ; e-^$iW^ 

X> ^B^fCi^firS-fe^l/X^e-^^JW^fifC 

50 &£m<D&MT'$>-?T> m&m.l£tfiE&&U!r\-<D$Lm& 
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[0 0 6 0] *^H^<©gg^6 ICfBifcO^BJtt. ^E-^ 
OP.-r^©JiSgftflE*^t»«l^fl|^*^-r-*.. Aft* 

*jB«tjeaft£:, Mm : t--i?<DXT-?m&<Dtemffi& 

tt«J:9K:.. ffiB*JfcflM»*ltIEU. MB*££ft*0iS 
fit.. iWB^-^OX^- ^^ISOffimSft^tJlf$BJ; 

$ < a * «fc 5 k . • meflt £*siEir * . 

[0 0 6 1] •*5BWO|ft«-tr>-!M^X ; E— 9UWkW.V> 

WM&mmi (xiz&mm -uftzm-et. nmrnm^- 

U #fti3il£/J>£<T&.£5l£IE&i&©«^xJl'<£ 
[0 0 6 2] ilfc. JtS^'rJKOJiWt. *^w^e-^ 

-rs7w-HA*^^;p— ^tftiten. iEbn*iftKg 

*• 

[006 3] mtlU. m-fe^Tfrtmmmmzm-iKm 

£ A £ >^ <h fBj b©Ht£#-f -5 D7U?y7D =y 

b^u -&ff>fcte. z.<D£oizm.m&mmm*m 
t\ aura* wr^mm<D^o\z, &%.o)n&.K.& 
s<)im$:fimmmz&m-?2,jjmf,K mmtsnz. z.<d 
l*>u i"omm*nm.mmz^$kTz> 
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[0064] w-aij^mcD«^©u-^«. JMftO 
ftmm.<Dmtmz&.K)mt-Tz>i§>-&tfgr^. * 

[0 0 6 5] *56^0W*J17 tClB^W^BJ^ 

m^tsmmizm^Tmtii^nrzmizs-zs^T. mm 

z\iz&&&.izTz>®.m-t>-y-ux : E-?fflwgim-z 

20 [0066] ee-fe>-y-i/x^E— ^Sr. lE^mmm-r^ 

#ft*tj£^a«, &mmiz^®tfm? 

n&t(Dn&mmt^'h^ < ts.z> j: 3 Kfw^-rs £ tic <t 
0. m^^i^Jt^Aft*^ 
$t£-t%Mfk&mTz>i§'&\z\z. mmmwt<D&&. (a . 
«) m^vmm) a*iEb<&v>*i 

^tCfc, IEbV^ft*3tSr-r«.c:<i:^t±5*^^„ 
O^g-fe>-y-UX ; E-^©JP^09Aft*^^©tt. ^ 

t dta* 2> h V» 5 f^ffl Sr WT -5 . 
[0 0 6 7] #5^©|g#Jl8tC8B«CDfgim;}; > ^-^ 

©D-^cD^ftSrm^-r^>^ft«i^g!^*rb, miba 
v 2 \j]\z^.z>ms%m$&<D&.M<® i &tf. m&miE* 

40 [0068] ±m<D&o\z. m&nf£. a—^om^m 
3u Rifmm^mt. u&\z&K>mt-tz>. 

t^x. *^bj«. Afti«^#©w^ft«»jt^)isft 
^sft^ttciowkb^vitu-s, f^fla^*-r-5. 

[0 0 6 9] ^B^iffl^^WW^CDlgfflcDlBmtC^Vi 
50 rg^^j^J ©fgt. (Slbjt*TS)-5„ 
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[0 0 7 0] *^BJOsf*JS9JC|2«©^^«. 
te£g&U< >SiK$n;tiWfBffi©ffl«JIXkMS^SfXtt 

co 071] ftmmiz^m*, nrnt^m^y 1 )^. 

#S©ffi (utt) ©ftSffi) loS-^UTMiE 
& \z L T ffi < ts. -o & 0 {£ < & -p 0 T -5 1 H 3 Ha H 

[007 zi:*ftmv>m*mi o khb«©ipj«, ^e- 

[007 3] ee-t^-y-vx^-^sijiaiissw. «-W5* 
-pmim-i^TmiZMm&mjEis-c'b. wienie l< 

[0074] #?gBj!©»#jg i i \zmmo>Kw\*, WfB 

[0 0 7 5] *58tH©fi-flrfe>iJ-UX^— 

AS©ii^ll^-^co«6H^SAfc^t^«iL 
fcS^fctt, ^-^^X^lLSif-SiV^tfUB* 
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m.me>&mmi£mmz&z>fim&fe&nffl-?2>. 

[0 0 7 6] *^BJ©tt*«l 2lcSB«0^tt, ^- 
[0 0 7 7] ^M«^JC-^©y-f ><£«-^fc«iIE»{C 

T-&2>ffimm&m^T, m^f)^¥siE-t^z\ii\z^ 
d. m^nmgtfrt>m^ftmmz^.z>$L-z. m^mm 

[0 0 7 8] *^m<r>mim. \ 3 \znm<omM\t. mm 
30 &<tez>m&tf&t). /jN$<?^*c:t^vi. z. 

[0 0 7 9] *^BJ©fiir@-fe>iJ-^X^-^*lffll$IMC!> 

&iztemmmmz*%ti>f-i >&»wtniEm&m» 

X, Jt^^$;ttiET^. Cin(cJ;0, £V>ftttiS*> 

[0080] *%w<Dmi&m 1 4\ztm.v>&w\z. 
- ^ © 7. comm. tsm m& 0 mm ^ nt^m 
iEm&m^T. iwtB8tsffi^£*tiEu fr-o. mmmiE 

SilIBA^«<t^K^*Wt--5±ISffiX«TI®ffl 
50 <h^1#®fri)fi:^-t>-y-U'X^:-^SlJP^MT$.^>„ 
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[0 0 8 1] **%Bl<z>&miz>VUX ; £-?fflfflmm 

[0 0 8 2] *^gB^CD«*^ 1 5 fcffi*©»im±.- Mte 
a*&v». tt^tiit^H^i 4(cte*!c©&«-fc> 

[o o 8 3] *5&w<D&m±>vi'X ; £-j7f&m&m 

t-^©ftlgl;fti¥t5,:f^t. StjE»co_kRgfiiX 
[0 0 8 4] i 6 ICffi«O^BJ«, fltte 

[0 0 8 5] *5£W<Dft&mi£^mt* -hSBO/^7^- 

[0086] *&ma>m#mi 7 izs,mco5&w\z. ^e— 

cs^t aniax^— ?mm. \zm m<£siinrr z>mm^- 

— ? <d ®&r z> fifawm^ & m-rmu^m^ £ m t> -r 

zuw^wizte^i:, mzm&jjfam^tfmfcxfa&m 
-tmfuz. 4>t3.< t*>2^><Dm<DM%£mn$tm&ms.\z 

32* U fr-O, £fc2 0©ffi©ME*EEfi^ffi£ 

[0 0 8 7] ##fct>r*^iooift*k:«t 
[0088] *^Bj©it^i s tztarnvstmn* =e— 



(13) $$^2 0 0 0-3 5 0 48 9 
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XttWaB»2 0ft^6*HJSn#-6»3Ofl|#..- 
Xteiftgfilg 2 ©«»e L < ttmfiBfg 3 ft &t»« 

[0 0 8 9] *&Wlt. X^-^#^©th«0X«Sl»$ 

[0 0 9 0] ft^JCDJcSK. WMflESHUT, fltJt 
«#££j*-r*«£fctt, BdQMfcK:J;«|fj&IE®je 

tea*, AflE©«i)t««*jKfl;s-a-*. 2-©- 

(8 7) sS&tf (8 8) 5U:»3gS®«jE£#j& 

[0091] x5^-^#^©«-ffl!ix«*ff$ 

v<*©fiS*EE£, wt4©^fi«JEt, <Z>ffltttt&*&: 
aUWbRKS&H. Z\<Dk.ib, #«W4, j&ujUHfr 

[0 0 9 2] *l«OAS«t?Stt, 
u, v, w ( 3 ffi^:— ;?©*§-&) ©l>-r*l#>©;ffl©gfg 

rmRifsm (xtedtt&tfqfiti) -vm^x nfzm&m 

[0 0 9 3] X. ^ft«l^a«. 0iJ^«iE^T^«» 
±f3^2 0«^CDiS^5r-?-©*^*LT ! b«fc<, 
^««?SO*.*. R^flMRtb.TWbT'bAlri. 
40 [0 0 9 4] X, j»OXf- ^#«JtHJJn 

[0 0 9 5] JiJdiWct^JC, AdEMd£¥ft«>u. v. w 

[0 0 9 6] 9K:B*0*«tt, h9B3 

50 *2 0«-^Xtt«ltaB»3 0«*Xttll>Eftfllfflf4B*», ffi 



(14) 
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^-^(ox^-^mm^mmximw^nrcmmm 

[0097] mm&ff&<Dt£i,\ xj— *m 

mommxznrzmnmt. mux^-zm&nmmti 

e«jE£5gm-r-g>. ztizommizm^-zmmisnfc io 

[0 0 9 8] *5gg«<D^*JS2 0 tCBBDcOfgWS, WIB 

(D«^3z.«wiBA«it^e.^w$nfcm^<i:. mmx 

«#«^X«Aa^MtM^M«**-r-5igi(S^M* 20 

teiitiBSg3©«*i, XttffttBfc&fiMg. 

£££#&'<h-r-5> 1 8 lCfB«©<£«-tl 

[0 0 9 9] ^fg^OfiM-fe^^X^:-^^^© 

[oioo] tot, ^B^ict^^e-fe^^x^— 

[0101] *!«BJ©W^2 1 \Zf&m<D5£W\*. S3IB 
A«Jt«^©li. WfBSit2©<s^Xteff|IBSg3 

(Dm^o>mmt, mnxT-*m®<DftMxum.m-t<n 
fzmmma^mmmEEu^(DfSL^^mL3\< z. nz^K) 50 



iftHil 2000-350489 
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-3Mmmmmmi'h-$<fcz>£o\z. iwtBm 2 
m*m2 oizmmcD&m-ty-y-ux^-t'm'Mmw 

[0 10 2] #5PJl<Z>&«^>1tl'X^-^$iJfflg® 

t<DM<Mmmtfft&<DMj£izmBW&m£-rm<ei\z. m 

[0 10 3] mz. ttj£<Dmf5l\ZjiittZ>. 2O0SfC9 

m&-rz>z.tiz£o. ftsis^ftutsgit;^^ 

[0104] fkffio&it^Ammomkiz&vm 
^(Dmm^mtvrcm^iz *> . ie l ^A^awm^m 

•5. 

[0105] *RH<z>m:&s2 2 \zmm<D%w\t, 

Sffl£nfcMiB&*B<Z>tsligSJE£, flfBlJiSgmJKDiiJt 

< tzz&oiz, mmmitm^zn 
ie-t-5, z\l zum-ty-y-ux^-ffflwrn 

[010 6] fimmizmm*. ftm-r^mfe^**. 
vcmmmz^< mmutmzm-3^-zmjE-tz> z\t\t 

s <d& mmm. < & z & m t & < & 3 a mt>mtE-r 

{4e-t>-^u-x ; E-^$ij^stt> mwvDx^-fmm 

b» ^K^nfcmlfBfflOISSmBEtcS^ViT. S9fBJtS 

[0107] r^wgf^jEi:. wivd.m&mi£(Dmfe 
^-^T^n^. ffistn 2 os-ro-rnxv^. ) 

#SLT. ^H*^tBT-2>«#Xfe«.. i*S2 2© 
Ii*«2 3. 3 4. R^3 5{COViT. P^IX* 



(15) 



2000-350489 
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[0108] *«5B©w*^2 3\zmm<D&mz. ^e- 
[0 10 9] ^^o{4g-t>-y-i/x ; t-^^j^s 

tt. «IS:<DX:r--;$'#i8fS<Z>*8<Z)rt»X. i^fSftgg 
M£*fcmX££*a£iSiRU ^iRSttfcMfBffiCDSfig* 

*>&-3.p— ^©ftffitcisiiXfe. Stcfaiifil&x. #g 

[oi io] *$£wom&m2 4\z%Emc>5£m\i. mib 
ss§ 2 <Dm^x\mmm 3 ©m^©^^* <=> n^iea 

[oiii] *%Bjoes-fe>-t)-^x ; E— ffflwmw 
— ^w^H^@^.fe c t sr^-rs z. t 

-J\z «fc ^ X \t& BZmfe MWtf t» o £ X iR3i L Iri J; 5 

[0112] ^stm<om^m2 5tciemco^Bj«. mm 

IE»£ffl<^X. iWffBIg 2 XtefiiIBSS!3CDfI^ 

[oil 3] &%w<D&m±:>-v-i'X ; E-?Mfflmmco 
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iSW<i:«IE»£t#.5> £ tatffi*. /S^iiSiSfflXitSV^ 
[0 1 14] *^H^cDW^al2 6 tCie«(D^H^«. HfiTSB 

10 ^$Wg«X&-5. 

[0 115] #^©&g^>1*^X^-^ftJpg«© 

&y-f >£8IWc:*tIES£ffl^X, X, ft3tae#3$V>» 

zm^fimmzmzsi-v. mwu^jEm^m^z.tam 

[oii6] *^b^cdi»^2 7-«ce«©R9itt, mm 
20 £ig}t5£#g:te. $sic. H3te»iE»^. mmftmmii 

Jg2 0lCiB«©ttM-fe>'+J-^X ; E— ^$!lfflIS®Xa&«). 

[0117] ^wnfam-k^ux^-pffifflmm 

30 [0 118] *^ajcD|f*«2 8lClBm©5!B^«. Iff IB 

ftmm.*m<ts.z>\zfev-c. M@3±EsiixttTfs<ao^ 

CtSr!f#iit-r^|g*^2 7tcEa®fiS-b:> 
[0 1 19] *^B^CDd:e-fe>it^X ; E-iS'^|ffllSg 

\zTmm&ftmmizfev-zmt-git:z>z\ti\z£r), 

40 fta«}ft»6aViftailEliSS*.T, igWi-tBSffiXJiT 
ffifitSrlS^X^. SV^iSSteHxy-f X*lC5SV^S<Dii 

[0120] *^h^©w*^2 9icib««^«, me 

©jfjgftjggiu m!fBX^-^#^»fl-aiJX«SI»$n 

t. mw^? *-$\zttfo-tz> ; T--7)i<Dmmm.£i & 
so ffl^x. mzm2<Dm^. x\-iwim&3e>m^> jutm 
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[o 1 2 1] *%wv>Mmmi§.^mt. ±£©ny/- 
mxftm&mfe-tzzttim&zi-^oftm&m-rz. 

[0 1 2 2] *^^©W*)g3 0 ICtBiKW^Wi. IE& 

tt&mm-rz. z.izz&mt-rz>m&m i 8 \zv&m<D& 

[0 12 3] *«^OfiS-fe>-y-U->C^-^*J^M{C 

xm dsp fc*, ftgi&Mfe-tzfrstxDmmmmkz 

n««8ii©^* jEKScifi^ v c <t t <t z> ft m mm 
to 12 4] *5g^oig*^3 i \zmm<D^m\t, 

4 ©it. xttWBiB4 om^frzmmznm&m 5 © 
[0 12 5] 4&nofflA*>ifi';%%-^ti!iff$Hi 

*. (7 2) 5£T*$tt<5J;3K:. 8§ettff^i&i»ttJ2 
W3nfelt^ft«O^^M«^TS.-5. ftoT\ ft 

«e*»e«m$nfc«i^ftfttt, taste?* Lx^fT* 
3. x. -j&ie, X5=— tasted 

[0 12 6] *58BJ©ft^it^©«, 

u, v, w (3*^6— zom-s) (D\,*-rnfr<Dme>mm 
l^l. cnicfss$nst)Ot?tt*<. Mia 

RZfidm (XUdtt&Otqtt) TSSSnfcXf-^t 

monmm^z. Amm^ma^vxh^o mm 



(16) #§12 0 0 0-3 5 0 4 8 9 
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[0 12 7] X, ft««tJg#J£Wu 0JAHaE&i£T&-5 
±i&m 4 Ol^Xli^ 5 ©ffi^©^^*^-£D$ £W LT 

[0128] x, ^~^(DX7—^mm\zwim 
■rzttmffi<Dmm*mm%ix$>-z>x. m&^^nfl, x 
t— 9 mmz toq-t -5ffi«isso^ -h m~v> n m. &m-r 
&iEft$LX'$>z>m&>b'StSo mmiE&m*, 

io [0129] ±.i£<D£viz. ftmmiz^m&u, v, w 
Office— ?<dm<&) ©vj-rn^cDfflcofflmeiE^m^ffi 

®mx&z> (m.m\Bim<^x$>z>tztt>) t^o&x. 

[0 13 0] *ftWV>m&m3 2 fCta*©5E93te, WIB 
££K> MtBg§4©«4fXteWgBSS5 
©«^X«WgBA«1f^i:, X^-^#^OSS5^f,« 

M^nfcm^-t, ©A*^x«A«^igt*fj^M^* 

IB?g4©m^ XteWSBSg 5 XttinffBftSMff 

3 iiz9&m<D&m±:>-ti-ux ; £--$'Mmmwx$>2>. 

[0 13 1] *5£W<D&m-iz>-y-U7.*:—?fflWmWC> 

Amm^mt. nmv^-fvmv&vfomim&igix 

[0 13 2] fot, ^^iCt^Ra-fe^^X^E- 
SrW-rs. X. ^SgBJfci^ffig-fe^U'X^-^SiJ^ 

40 aoT, *58bj«. a-^<D^m^mmmm 
WTE&.mA*s-v>$Lmx&-ox, mmm.m^xE^}£K^<D 

[oi3 3] *mw<Dmxm3 3icgB«©%Hj«. ^ga 

IB^4 0m^XttWfB^5wm#©^4i<!:. X:r-*# 
mf?3S*a^S^/hS <tzZ>J:?\z, hUbBUS 4 
50 ffl*H3 2lCgB«t©fiM-tr>-y-UX ; E-^*J 
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[0 13 4] *56pcDficB-b>#^^t— ?MW£m 

c <t fcvt.p . IE l v^«mn*»m-r s c t £ 

[0 13 5] mz. WSOSS&teiSttS. 2O0fl^O 

[0 13 6] ft#©^ft^#sa?©^fc{£<fcDfi 

•5. 

[0137] *^^©w*ja3 ^txte^w^Bjtt, ^_ 

>ir^x*-*$ijMi£gT&-5. 
[0138] A^it^att. PimTzmTZ^juz, 

(ui) coffl^SSfcS^^TffljE^fT^i, #^©MM 

&*ft*a«#«E"r*. 

©*T, *fc*€r&ft*»£lftttJT?**tefc»RU 
[0 13 9] 44B9l<!>M:ftH 3 5fcB«©»91tt, qE- 

«. iBi^^tifctaE^— ^oxt— *#*8©#*8©m8S 

[0 14 0] *fg9i©&eir>1*l'Xt— >$J«gfB 
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&»fi«£E©tt*»m-*fc^1»*fc#ttfcJ:D, IE 
fiT & t»T*Hl3»««* fcft * ffi zm®. L . usees 

io [0141] *mji<?)m#m3 6fc«e*©«wa, me 

«>snfc«H£iB*.*»^Ht. iWf3^-*£i»iSiiXkMf 
[0 14 2] ^Bjcfift^l/Xt-^MSgf 

<D7j— Yny2)\,— -7\z&.-oT\tfiiBitm£mWi!fiv*-2 
[0 14 3] *«9iO«l**3-7KE*<D*Mtt. fflE- 

ttfomm&mTzmmmmz, mm^-wu—sxDm 

jES&JSbvr. ffiffi$g4©ffiit, XteiffifBSg 5 ©«4§. 

tt5»*«3 2{riam©fi:a-tr>-y-bx ; E— ^urnm 

30 [0 1 4 4] *^B^©{4fi-tr>-y-bX ; E— ^SW^g© 
[0 14 5] *%9J<Z>MHTO3 8 (Cte^©^BJ«. me 

A&&&m<te2>izj&vT, ><Dt&nmt. ± 

40 ^^Jffll^BT?$,^„ 

[0 14 6] *ffiW©«tfi-fe>U-l^X ; E-^*H|»«fi!) 

[0 14 7] *%9]g>ai2ftH3 9 (CfB«©^B^tt x #}|g 
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[0 14 8] ^m^m±.y j &u7.^^wmmm. 

[0 14 9] *^Ol^f4 0JC|B«©^BJ«. ml 15 
till *t<SSi^D 1 'l\2<te2>Z\L 

[o i 5 o] *ftm<DGLm-te>-v-ux : £-?mwmm 
[o i5i] *5&w<Dm&m4 i \zmm<D5tw\z. mm 

[0152] *f&wv>&mmfe^m*. iimon?*- 

g.-v&m&mfeT2> z t tfm&z> t\,*?&m £*rr-5. 
[oi5 3] *&w<DM7itm4 2\zmm.v>5£w\-A. 

[0 15 4] *5tW<DtiLW±.> J &l'X*:-5>fflW : 3iW\Z 

ftoz.ttfivim\zuz>t^oftm&^-?z>. x. x^- 
-?mmo>nti5.<DWLm\t&%juz<<> xr-^t«© 
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[0 15 5] *^^©tt*JH4 3(Cie«©^B^«. ^r- 
* (D D - * ©JgJt ft ffi 5: JETT £ ft «J£/I^© * * U 

t? >-y- i-x^-^ f&jia? git* -a . 

[0 15 6] ^BjOfiB-ir^U-Xt-iJ'SiJ^MJC 

m—<nm.m<Dm^m^m^ : f)i\zt^zii\z^rt, ^ 

&&fffltf'Pfc<. ^«T/J^©v-f ira-fu±.v-^mz 
«fc D ft £fr 5 ^ t oJtg tc & & £ ir» 3 ftffl * #T 

[0 15 7] 

[SSHJ<0HJ6©^Si] J^T. ^^BjcD&M-t^l^x* 

[0158] my&m 1 » ar. mmm 1 Kim-s^m 
20 -fe^i^x^E-^sijffli^M^attB^-r^. mmwio&u 

-t^irl/X^e-^fcJSPgBte, Xr- ^#«lo#4f(Dffi 

.t^Jcit^ftftemSrttiE-r-S. f LT, K^^TiS 
MSftftgOi^^^IL, ffittJEE^iaiPLTfcftKcD 

zfm&mcommzis^T. ^mmi omt. m&i a 
30 [0159] mmm\(D&.m.±.>^\y^—^u 
[oi6o] [01 <dmwi m i «. mt&m i (c*5its 

filt l/X «Iffll^BCD«^^^T^"D y ? m 
IPMSM (Interior Perman 
ent Magnet Synchronous Mo 

tor: m&m&mmm^-i?) 1011, *a«»wtflsm 

W-i'iillu, llv, llw^#|p]$nfcX 

t— ^ (@stf) £. -cdxt— ^ (0^-y-r) tc*f 
i6)bje^LTiaM$nfcD— ^ 1 2 t^it ^nt^ 

40 5. ^T. Xf-iJ'iillu, llv, llwttY 

mm (§xf-?siiiu, 11 v. nwottw* 

l^Tt^^tl^^) $tlTV^-5<, ^C^i'V-Xt 
-^10 D-iS' 1 2 CDrtgBClTk^J&E 1 3 ^ffig^ 
tl, ««SitlC«t0^$n'l)S8*i:C©j!c ; JvaSl 3{C 

[0 16 1] ^IlififiSjicD&S-t^lrl/X^-^O^IP^ 

2iui, zxa^v««i5ftfii i v a&w^-r-safft-fe 

50 ffi«gitMi v a£T^-D^J$*m^ttw* atlElg^ 
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h; gul, gvh. gvl, gwh. gw;lW-# U-fftfc, ft&&<D]g;f%-em^T^2>. 

*>m^s v * ££ffl?j-r-5v-f 3> (, r^-rf ?u • -i [oi6 5] im3comw] aan njg^j i tc^^t-s 

-5.) 2 2i, X-fy^fg^guh, gul, ©SB40tt, T^-Di/jg^m^ttw* a^XtlVm&m 

gvh. gvl, gwh, gwltt-^><|f sv ^ffico*$rtil^T^ADC (T^"D^ • =?4 z?5> )\, • n 

* t^A^UXT— ^#^1 1 ,u, Uv, llwCfll >/W:Analog Digtal Conver 

M-fZ>mm*MWTZ>m.W)mz 0£^£J8j££ft.g>. t e r) 4 1t, jgg?if^fila>* tifMwmiSA 

[0 16 2] tB2 0iSW i2H «ll;*3(t^ ?7 L h)V^m^m.T * £ffl;»rrs h;l^fg^teffr£gB4 

^»§K3 ooffif&zmTm&m-e&z* mmm3 o«. io 2i, h)ii/m^mr * zxu v r mmmm^m i r * 

v*&mmmi i u, 1 1 v, 1 1 w\z*n*n&mn 4 3 tfrzm&tstiz. 

tlfz±.M IGBT (Insulated Gate B [0 166] [04 <DmW] 04 «, gySfll 1 Iz&l+Z, 

ipolar Transistor: IS&y- h • A «Sg«iJPgB5 0 cD#f fiS£^-r:/o ^0TS«. ttjftM 

-f#-7- 32u, 32v. 32w£. ffllgP50«, T^-D yu*§««tffi i u a £A# 

-hfiUGBT32u. 32v, 3 2 wtC^ft^ft&jfcjnj uffifjlii u l$fflW5ADG5 1 ui> 7tDi^ 

^^nfe±<ai7 5-r *-f-;v^*- h 3 3 u. 33 vmmmm i v a*A*L^Bfrv««ditfii i v 1 *m 

v, 3 3 w£. 3l^*7$txer-*#8!l 1 u, 1 1 5 1 v £, 3*&Mufflm8fEfii i u 1 ££& 

v. i iv/\ztn j enmm^n^.s.y^^mm3 iv>m mvtemwim i v 1 t.mm^am^<od i r *££a# 

St:fti$tlfcTIIGBT3 4u, 34v, 34w 20 L uMiffi i u £ vffi«gitfiS i v <h*m^T-5ffiS85 

i. TfiHl GBT3 4u. 34v. 3 4wK^-ft-i?ft& ttSEttffi 5 2 i . r ttl*«E*t^ffl i r * £ 5 ttttSfJg^ 

*m^i£tokrfm??'(-to<~.)Vjr4*- H3 5u. Ii 8*tjtJ6ftUf8mttA*l/U*lilB8*llu 

35v. 35w£. X-f7f>^flfguh, gu * £ vffi^Jg^fii i v * £wffi«%&frfl[ i w* ££ 

1, gvh. gvl. gwh. gw 1 tV— *:*>{f^ tn*-r-5ffi«i5it*g^M^eK:5 3 t. uftmmmiui: 

s v*<tlc*^^-n-^tl±fl!ll GBT3 2 u. 3 2 v ffimfitM i v £_ u *B«S£m^te i u * £ v *B«i55tfg^ 

v. 3 2wOy-HffiTflHGBT3 4u. 3 4 ffl i v * twffi«oitfg^ i w* t&A* L ufflSJEJg 

v. 3 4w<D¥-bn&ii&Mffl-tZ>7i) h*9-f "/gg3 ^fflvu*<hvlaSBEft^fflvv*twfflS£Em^ffiv 

6t»s.ii*m. w*i*m^-r-5ffi^i£^M^eg5 4i. uramjE 

[0 16 3] ^n>2 2lt A— KWfc. CPU, R m^fif vu *£ vffl®JEJ§4Htv v * twffl^JEJg^M 
OM, RAM. ^-TT. #-h. 43.£tfCfte>£o&,<' 30 v w * £ EHg^Fftlf^ co d i r * £A;>J L£&&uffift 

/U&t>ei^StX4. JEm^ffiv u * 1 £32&&vffi«BEm<frlSv v * 1 £3£ 

[0164] 7-f3>2 2tt «^wic T±u?mg. tt«wffi«Ejg^ffi v w « i £ ^m^-r-stsitjEjiNHia 

fg^rffiw* a £«t^S«m££A*Lr»*i5tfg^ffi 6 £. u ffiSBEit^fii v u * 1 ££&& 

i r * £ 5 ttflfiStJg^ffli i 5 * £«tt:*7-r«»ttft|f|«S vffiSJEJi^HB vv * 1 £35^wffi«JEE^filvw* 

4 0£. T^-Pi/uffi«SHS i u aizT-rutfwmmm. lt^AALX-f-^>^ft§guh, gul. g 

fit i v a £(Elte^r6]Jg^a)d i. r * £rtt«SSit^flS i vh. gvl. gwh. g w 1 £ttj;>J-f£ PWMMW 

r * £6 M««Eft^tt i 5 * £«£££« 0m ii&AJjV 5 7t*^MSn5. 

uffl«ssM i u£vft«gitffi i wtumm&m^mv u ioi67] msomw] ms\*. mffimnz&i-tz 

*<hvffi@/£*g^Mvv*,twffimffif^@vw*£X Agift5£gB7 OfflM^fyD'^BTfeS. &&}f 
-f-^f^lg^guh. gul, gvh, gvl, 40 £SB70te. ufflSffifg^fitv u * <h v*B«JEf£^ffiv 

gwh, gw 1 ££tfi#T£^t3iijmB5 0£. ril v*£wffi«JEEJg^filvw*t$A*L.uffi*JEMvu 

^fi^Mi r *£0M«8E&fre i 5*iIgM9m £ vffi«E*v v iiwmnfZmvwti&liitjTZmmiZ 

tmfemma>mii&Atii<ffi®ma&yFtfc,?z>Mmmft «i^gp7it. uffimsgfiii utvia««tffli vtu 

fi£gP6 0t. uffl«Sgfii i u£vffl*85ffi i v£uffl« filEt v u i v ft^ffifi v v t wffiiff I v w t 

mm^m v u * t v ffimBEfg^ffl v v * t wffifUItt^ Mflm £Ji^« wm £ ^A*tu ffitfjgttJBEffi e u 

fit v w * at^Xtl Vmfeftg. 0 mtm-&m& t v ffi^ligSJEffl e v t wffifjf jgfijE-(ji ewii^mtlT 

a>mtM&MI£MmMmmemtZtiitlTZ>MmMl£& «»ie«ffl«»[i|C»7 2 £, i^SOmtiliat 

7 0t. Jt«^Sa>m£|j|^£EMi|iit«fiiem£«rA *A^3 lit«J§g 77 ^tn^-T-SJt^ffl^gP 7 3 £, 

* L+t— ^^>te^ s v * ^ttJ^-r-SIK^ttlgB 90t JtSfflJg^ rj £ u ffl^eflJIM e u £ v ffi^ieSBEffi e 
ft ^B^SStXItfrM^W^ffl^fB^fc 50 v twffiiS«e«ffifflew£=£A^bi5liemJE^file s 
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tm^m e mtmmm a tmmmmmmm^.m emt 
m<pi&&7 5 1. -m&n&mni&e s tmmm&mmm 

Jf 5©§«a>m£A# bit^jy-f > /c p i«#y-f > /c i 

tjtwu 5»yhip t«^u 5 y b c i t^m^-rsy 
{ajy-r > k p tai^y-f > k i t tt^j u s y b c p t.m 

<b£ffl:frTS£a«£g*tIEg|5 7 8 t. uffiSfig«/Hge 
uivffi^SgttflEMe vtwffiggfEfiewtSAA 

fiS*tIEgB8 0 t&Zffif&ZtlZ. 

[0168] ®mmi£MmmfemffiiE&8 on u^bm 

ig«EEffi eut vffigiettJEEM e v <hw*Bf5ijg«jEffi e 
JBE«<t@»»<ilf^fi£g68 It, m&mEEM<®ffi.nm e c £ 
*«fii^Hgi58 2 tfrzmtfi-znz. 

[0 16-9] '[R6(DRn 0611 ^J6^J 1 
IBii^tiigB 9 0 ©^BESr^T^D -y ^ 01? &-5. JKIH4ft 

flbBK9 o it. mizmmom&Kt) vm&ni£&4®jsimm 
m±mme out h tm&ms.mmumnmrmme o 

u t 1 t*W*-r^l5l@«ffiffii^«»rfiifPfiEgB9 1 
SffiSJESi|iBKp*iJ»r±Kgfil e outh tgfigmffitg*! 

mmmmrmmeo u 1 1 tigig*j£»igjfj£ffiem£: 

[o i 7 o] [0 7oiftHj] gaug&Kn-rs. 
0 711 l izisvzm^vmwm-z'&z. 07 

M-SM*tS3-ntl>5. dWtqWlH. HISOD- 1 
2 CD^S0IC«tS«6-e^S. dtt^D-^ 1 2 

Iftic:*fbx9 o° it^*ifii€rfr -ti/t, x-x— * 
#«gi i ut.Ame>i3.-rnm.*fkme tr-s. cut. 

0 7iC*5V>T, S^ftUHlOCDInJ^SriEefrs. IE3E© 
|6]€r tr EH6T Z £ * A* 0 ttittJ. • C ©jEteO^^tt, 
Xr- ^«*llu, llv, 1 1 
uffl, v*B, wffiCDJgtC^fr-SlSJ^TfeS. r 
ttt 6mtmfeftg.0m\Z&Qfett>*>tlZ>m-?$>2>. X 
5^-^#^l 1 u^e,lt^ftft0mrcWI5IKLrctt*r 

n&tu dm*rmzMVT9 0° m/otzfazii-rz,. 
zziz. Me tmizngtemom&ftmi&mA. e (= 

[0 17 1] 0 7T1t IE©#Sg|MA 0 7&t* 
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UTFOl&BJiTte, #g?0<>:8£?g#g?0m<»:#&§|i£A0 
t*«ftftT*-r,, ^LT, «rfc9MBUfcV»££. &mz 

2 U = (p/2) • 

[0172] ^jg^y i (D^m-ky-^ux^-^wm^m 
<Dftmiz$>z>mmmirmftf8.& (ei^-b-t) «. 7-ra 

[0173] nmmi<D&.w±>'V-i'X ; £-$'mwgim 

10 cD^gttc$.^Iai^|fi]Ji^^gB (E^-B-T) it. ®fc 
*l"l^a)d i r**Mt^ IPMSM10£IEe 
St.Stf, tHie^rfiJ^co d i r* = F (Forwa 
rd) irT*. £&, I PMSM1 OZMfc-ZSZiz 
di r* = R (Reverse) £ 

[0174] ^fC, *^^O||JS0iJ l ofi:a-ir >D- i^x 

[0 1 7 5] mSff-b>ii-2 lu. 21 vH ^-n-^tlX 
=r—2%m \ lu, 11 vtzj5tn'5«8f££&£jU T^- 
20 Uifumnffimi u a. 7-fnt/vttnffimi v a&ft 

[0 17 6] [0 2OUJW ^S)gE3 0 69g&#$r 

UJB^-r^o ffii&gB3 0f±, -9— ^^->«^s v **1H i 

gh ( thj it9. ) ©t^, 1 u, 

llv, 1 1 wKWM-r'5ttflE£fMffll-r-5. ^fc, ir— 

[0 17 7] f|M3 ltt, flKi!)gC3 Oizm^^m^T 

30 [0 17 8] ^LT. -!f-^>ffl^sv**tHfflt 

H©£#Jifi||I GBT3 2u«L, X^>>5 1 >^m 
^guhrttLcDt^-MMI GBT3 2 u J&^atttrab-S 
<t5l:, ±fflIGBT3 2u©y-HE$Wat'5. 
— X-f >^g u 1 *mot#Ti I GBT 

3 4u#ffl«U X^yf>^gul*iL0ttT 
fiU I G B T 3 4 u mmm-V&Z>£. ? iZ, TfiJ I G B T 

tBK-rx^TfclW;:. x-f^f/^gvh, gv 

40 1, gwh, gwll:S^±iIGBT3 2v, 3 2 
w. T#JI GBT 3 4 v, 3 4w©y— N®ffi*$iJ^fr 
-5. 

[0 17 9] -tr-Ttf^m^s v**iL©£^, 

H5-f ^"g§3 6«, ^:T© I GBTAWi?fe5 
<t^iC, lfflIGBT32u. 32v, 3 2w, *5j;t£ 
Tfid I G B T 3 4 u . 34v. 3 4 w©y— h®ffiSr©J 

w-rs. 

[0180] ^:tc. v-f n > 2 2 coidf^^lttBJT^. 

[0181] im3(Dmm *-r. iis»jw^4 o<Di!j 
so ft&mw^z. mmmw&4 on ab^^snfc^Ffl 
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znz&mzn. ad c 4 i . bju?m^m&f&m4 
«a> 6 ah s n-s y ± a i/mmm^m. w * a t & o 

ST'D-^i 2d^lHlte-r^J;^lcrttflSSm^ffi i r* 
[0 18 2] ADC4 1H 7tD^it*57tD^ 
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* [0 18 3] Ml^iB^ttftMfc»4 2tt, Jfj£>Iga>m 

^is^jt^M a) * £ *3 o ic a & j; 5 \z itwm&mn ( P 

(4) CDJ^fC. 3SS^<lo>*£Jt^i$Sa)m<i:CDa 
Zltrnf^ >KPW, *5=fctf«#y-f >K I WTitWM 

[0 184] 

T * = KPW • (co * -com) +KIW-S (co*-com) • • • (4) 
[0 1 8 5] *SSm^M^fiEgB4 3tt. IPMSM10 lOi^li alCcos (/3T) ^Sl^fcSg** d W«oiffg^fii 



Ta2i£ (5) ©i^ic, h^i7it^ttT**ab^^$ 
tibjS (6) <d£.o\z. mmm^mm.^ \ a 

i:- s 1 n (0T) £5§UfcSS;££r$ll«^i^ffi i r 
*£-r^>. TKJ^ (7) Oipl;, «dft^ffi«* 
i a = T */KT 
i r* = - i a • s i n (0T) 
i 5 * = la-cos (/3T) 
[0 18 7] [04c7)|K^] «SS3i!lfflgP 5 0 <DW) 

mmmwmm ztiz&mzn. adcsiu. 51 
v, mmmm$:&&5 2. mmm^m^m 5 3 . *s 
mjEjg^rMf^^gp 5 4 . mm&m^m^mu 56. pw 

M«W» 5 7 ©JiKTIS©®)^ £ U r WSSitJt^M i 

inn. nv, 1 1 wizmmmn&^oizx-i y 

^>&(!mguh, gul, gvh, gvl, gwh, 
gw 1 S-$iJWT-5. 30 
[0188] AD C 5 1 u , ADC5 1vli ^tl^tl 

7±D^<atrab-5T^-D^uiamat«t i u a. y-ru*/ 

i u = i u 1 , i v = i v 1 
iu=ivl, i v = I u 1 



[0186] 

• • • (5) 

• • • (6) 

• • • (7) 

Wiul, £&ffiv4B«ffiffi i v 1 XZT-yuV/^jV 
[0 18 9] 4B«&Ktt£«flS5 2\Z. iEte»<1M9«cM^ 

ft^codi r* = FC0£% % TIBS (8) CDi^tC, 

5J««iu««»Efi i u 1 &u«amwim iutu stmm 

^ftJt^cod i r* = RCD£^> TIBiS (9) CD<fcp 



i v 1 ^Wnvffil 

[0190] 

(cod i r * = FC9£^) 
(cod i r *=ROd:t) 



[0 19 1] ««»m*ltfpj««5'3tt, mfeAmom 



• • • (8) 

• • • (9) 

\ v * <hwfflm8fifg^fis i w* ££ffr&-r 

£0 IWfcWfctt, TIBS: (10) (11) (12) CDJ: 
[0 19 2] 



^fctSlftTl 2 0' 



i u * = 
i v * = 



i w * = 



{/" (2/3) } 
{/" (2/3) } 



i u * L vtV40 

{ i r * 



cos 0m— i <5 * 



[0 19 3] *«EE»*ttfl2jfc«5 4tt. 

mm&M&Zo Tibs; (i 3) od^^ic, 



i n 0m} 
•••(10) 
lir**cos (0m- 12 0°) 

- i d * • s i n (0m- 12 0°)} 

• • • (11) 
lir*-cos (0m+ 12 0°) 

- i 6 * • s i n (0m+ 12 0°) } 

• • • (12) 



{/• (2/3) } 



(22) 
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[0 19 4] 

i w = — ( i u + i v) 

mm&m^mvu*zffl'mTz> 0 tibjS (h) <d&? 

\z. uffi«8SJt^ffl i u*iu+B@SSfiS i uto^^it 

w&vtzi&m&uttmmmitmvuxtTz, fetch. 
^tiiiu, iiv, 1 1 wizwua-rzyzi-tf-tzfi* 10 



•••(13) 

*^fzib. TBBiS (15) Oi5ftUS7F$Ilt«. £ 
•IT. E«1I3 1 CD«/£fiIT&&. 

toi9 6] titz. vmtw^iiiz-o^x'bmmtz. * 
ti-^nr-Bsc ( i 6 ) (i7) (i s) (i 9) 



[0 1 9 7] 



vu* = K P K • (iu*-iu)+KIK'2(iu*- 



- (E/2) 
v v * = 

- (E/2) 
V w * = 



^ vu* ^ (E/2) 
KPK • (iv*-iv) +KIK 



2 ( i v * - 



^ vv* ^ (E/2) 
KPK- ( i w* - i w) +K I K • £ ( i w* 



V w * 



(E/2) 



- (E/2) 

[0198] mm&m^m^mm5 6 it. jEtzm^miz 

lS]}§^a)d i r * = F©£€, TIBjS (2 0) C9«tp 
l£> uffiWEE&frttv'u *£3£&&u*B1liSfttev u * 1 
<hU vfflmffim^Mv v*£3£&&v*§«jEfg*SHIv* 

vu*l=vu*, vvl*=vv* 



u) 



v) 



w) 



(1 4) 
(1 5) 

(16) 
(1 7) 

(1 8) 
(1 9) 



20*v * 1 tTS. Sfc. (Hlg^rpjfi^cod i r *=R<D£ 
T825S (2 1) ©Jc^lC, uffi«flE*I<ffMvu *, 

fg^ffflv v * l , &J:Zt3ZW&umni£m3}Mv u * 1 

[0 19 9] 

(cod i r * = F©£^) 



vu*l=vv*, vvl*=vu* (cod i r * = RCD<h^) 



(2 0) 
(2 1) 



[0 2 0 0] PWMftjm§5 7tt. 35&«uffl*JEEfi^ 

fflv u * i t3z&&vmmR.m^mv v * 1 tssgy^w 

ffi*ffi*t^ffivw* 1 t&/VlsXm&m (PWM : Pu 
lse Width Modulation) ft 

vu*i<t£it«u 3tm&ummf£m^mv u * \<n 

K"5*«**V»£€r. X-f7?>^guh£H, gu 
14LW. £&«u4B«JEJ§<fHjfivu* 1© 

«P^/hSVit^r. X-fyf>i^(l§guh$L. gu 
1£HICT£. ft*. X-f7f>^guh, gul 

<Z>Vimrfm&-tZ>£&, X-f7f>^guh, gu 

i &%Lj3t>bL\zTz>m^Efffl$:mrtz> (zwrn^mt® 
ffittco^x^^tc, -?-ti^n^^vffl*ffm^M 

w*l, *<k^Mwffi«JEt|^tvw* 1 \zm-3 
%7,^( y^>ifm^gvh. gvl, ^gwh, g-A- 
a = a t a b 1 e (dm% 6 0 * 

[0203] [05 coift^] mz. mmm 1 ex&mo i 
•3T*-&ftSjt^gp7 o©iijf^^iKB^-r-5o 
[0204] «i;j6tc. 7 0 ©^©sii* 



30-frw 1 

[0201] [01 (vmwi %.iz. mmm 1 1 

j£gB6 Ote. mSit®H3fgB5 0 ©Ujtf^i&TT*. ZTi \zWi 
frT-5. £©*HR»ffr5£gB6 Ote, ftft«t5£gB7 OKii 

-5. &mmfe&7 Ott, W^OJ:^it€AS0ni*^ 
*4>«Sfc&»^3-ftS. -tin?. J1©«S**6 

£-e#«>y— 7Mfrrz>o mwmzi*. t 

S25£ (2 2) CDJ;51C, «5££iS£6 0 o T^bfc*J 
40 (9m%60) . Jtt/£jggcom, r^«SftJt^ffl 1 r 
*, 43«fctf <5ttSgitJg^Hit i <5 *\ZttT2>&mma<D?- 
-y'Jktable^fflM. CilT?. mfefi&0m& 
6 OTilLfci* (<?m%6 0) £&JBT-5CDte. iij 

[0 2 0 2] 

, com, i r *, i «*) ••• (22) 

mwrz. &mmfem7 o«, itMemiMMn 

SiHJtt^M emi £«IE-r £ d i TAftjt^^UST 



(23) 



2000-350489 



43 

mm. mmn&mmme sm) sre*-*-*. fix, 
nu, 1 1 v, i lwizjort&mn&jjmiKfrz&sb 

ew) ©JiilBt^-a-r^.tpIC, ^@f|JEig«|@*t^fii 
em£:}itIET'5o 

[0 2 0 5] ^@*)IfiiCDeffii:|§je«JE»i^ffi 

[0 8©i5i^] 08n mmmi izj$tfz>um<Dm&m 

(g|;gSJEM*a«t^filem) 09 0% 

[0 2 0 6] ufa<Dm&W,!£m (ufflSiemffiffleu) 
h u ffi©|gg^EESiPM ( u ffitjfigmjESifSffi e u m) 

®3l£u) ttO-C«^:V>„ Muffllitu 
^OfCiR^rsi'StC, Jt^«e>m^«iET-5Clt 

[0 2 0 7] tuT, *5t * n -5 *S£ iftS A S. 6 m»C«fc 

2 0° -rn«. ^<Dfztb, mz&mmv&wfimmz— 

~30°, 150"~210 , 1 M^3 30"~36 
0° T-H ufaMfgt u«*i*£am«§;*£&.5fc 

[0 2 0 8] 0 8fC*5^T. Mfeftm0m=O° tfjfi© 

[0 2 0 9] H8fc4SWi\ mi£ftm8m=l 8 

0° ttjfiW.hi*, uMc ^(Dfztt). 
Mfefi&emtfZ.<D&ffllz$>Z>ii%. (SHe^ATSn 

Z^oizMJETZ. 

[0210] #.iz. mmmi£m<Dmmtmmmmmmm* 

V U = V ,u * 

V V — V V * 
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eu, v.tBSf @«JEEM e v . 43«fctfw*|^@mEEfii e 

w) £ffi£ft#u ^n&m&mj£&<mmfem 

emits, 

[0 2 11] \ZX±<D£.o\zWifcim:Z>z.t\z&r). fltjg 

10 [0 2 12] 1 fcisvvr, iiS«-ffi^T 

fem&a>mlZ£r)mt2-&Z>Z\ iT, »JH^g{b$-tir 
-5. ^J60yit£*5^T> ««ttafc*ttiSemjES 

mm&-$t>\zfa±m±2>. 

[0 2 13] -Ctt. £l«#t«g&7 OCD®jfl2cOi$jffl£|&8J§ 

-rzo Ammizm o«. *a»3£*ti*:»fl8.(A*ii 
m^mmmt^wm7 2, *tgffisiRgB 7 3 , 

20 S?ffi®S?gi57 4, iSeSJEg*Mgffr£BB7 5, «i£ft^ 
SU7 6. y-f >U5y hffr£g&7 7, ASig^«IEgB7 
8 . l^e«JI«1i^^ffi^figap 8 1 . t?f igmjEgi|iiii?£ 
ffi^MSB8 2©J©KTg2<Z>fSfe£3-a\ «lg«S6»mt 
Jt^ftcomi^^-r-S. *Sit*i|S|gB5 0, « 

«»ffr£g&6o. &mmiz&7 ocDimizmftnit* Mm 

[0 2 14] ftSit^SllATtl ^-^C5^jgtCfe# 

30 — ^ODlcSSSdMffiT^^^li^JCD^Slt^WAT 
$i^A0T*tt. t-^BgStUOOrpm 

1. 4 5StCi^S„ 

A9 = 3 6 0ftX (41/2) X67/tsX (1800 
r pm/6 0 s) = 1 . 4 5g 

•*U->yu>i' («^6 0«;T£:t;:#ftJgj£ 
$rfroT^S„ ) lcS-p*<^WiSM (-y->yj>^ 

40 mv>* ft v>mT$v>wm& ) j&»ie*j&:n. 

[0215] mmi£m«Fi$.&7 1 tib^ (23) 
(24) (25) <d&?\z. mmizm^mv u *, w 

*, v w * SrffiHilEEfii v u , vv. vwttS. 
[0 2 16] 

• • • (2 3) 

• • • (2 4) 



(24) 
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V W = V w * 

[0 2 17] m&mi£mmw&7 2«, smomfemiz 
fit (umm&m&me u , vflgetEEiev, wum 

«EEItl^UT*<. ft^Wfctt, Tte^ (2 6) (2 
7) (2 8) (DZotZ-rZo d/dt»W 
^SrSU HftHRfcWT Sft»Oj(»fcSft*d 0/ 

Vi* D d ( i u) /d K d (iv) /dt, d 

(iw) /dtH 1^7-jfi<Ht*ftS„ fe*5. 
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• • • (2 5) 

*wffiiSIiw[JS (13) (DipJC, u4Bm«Effi i u 
[0218] 



* 10 



e u = 



+ 



e v = 



e w = 



v u 

R • i u 

(1 a + L a) 
Las • c o s 



Las 
0. 5 
Las 
Las 
0. 5 
Las 
Las 



i u • 
L a • 

cos 



• d (iu)/dt 
(2 0m) -d(iu) /dt 
d {cos (2 0m) } /d t 
d ( i v) /d t 

(2 (9m- 12 0°) • d ( i v) /d t 



i v • d {cos (2 0 m- 120°) ) /d t 
L a • d (iw) /dt 

cos (2 0m + 120°) • d ( i w) /d t 
i w d {c o s (2 0m+ 1 2 0°) ) /d t 



V V 

R • i v 

( 1 a + L a) • d ( i v) /d t 
L a s • c o s (2 0m + 120°) • d (iv)/dt 
Las-iv-d{cos (2 0m + 120° ) ) /dt 
0. 5 • L a • d (iw)/dt 
Las -cos (2 0m) -d (iw) /dt 
Las i iw-d{cos(20m)}/dt 
0. 5 • L a • d ( i u) /d t 

Las -cos (2 0m- 12 0°) • d ( i u) /d t 
Las-iu-d{cos (2 0 m- 120° ) ) /dt 



v w 

R • i w 

(1 a + L a) 
L a s • c o s 



Las 
0. 5 
Las 
Las 
0. 5 
Las 
Las 



i w • 
L a • 
cos 
i u • 
L a • 
cos 
i v • 



• d (iw) /dt 

(20m-12O°) -d (iw) /dt 
d {cos (20m? 120°) }/dt 
d (iu)/dt 

(2 0m+ 1 2 0°) • d (iu)/dt 
d {cos (2 0m+ 120°) )/dt 
d (iv) /dt 

(2 0m) • d (iv) /dt 
d {cos (2 0m) } /d t 



(2 6) 



(2 7) 



[0 2 19] 7 3\t. 0S.G>*#S*««t> 

»«iat,#m c Tte^: (29) oj^ic. m& 

ftS^m + ISla) ^0° R±3 0° *«S<Z)<hi* 



• • • (2 8) 

3 o° j^±9 o° *^<7)<h#, t-r 

o («^g0m + *«ia) 3^2 7 0° fiUi 
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X. (It^Sem+iiia) #3 3 0° &>±3 6 0 

° it^ffilg^ rj*0{c-r«.= 

77 = 0 m^ffl=uffl 



t? = 1 
77 = 2 
77 = 3 
77=4 
77 = 5 
77 = 0 



Jf£ffi = wffl 
jtSffl=uffl 



[0221] Rje«saiRitaiRa:7 4«. 

igmffiffi£gfjg^JEiS# , iite s ICtS. TI25S (3 0) 
©i-5IC» j££fflfggl 7? = 0 . *5ilX3©,i:^, uffllS 
gtffleu^fetffil^Ie s KIT -5. flt« 
fflftS77 = 2, *5j;7Jt5©i:#, v*8g|@ttJEfiIe v 

e s = e u (77 = 0. 3©i^) 
es = ev (77 = 2> 5©<h£) 
es = ew (77=1. 4CD<t^-) 
[0 2 2 3] !5iemBES«|SfiiMfPfi£gl5 7 5 

•T-So TIBit (3 1) <D£oiz, Jt^ffl77 = 0. 3cot 

2. sett, vffi©giie«jES«Pffl (vffl^jgftjia-ft- 
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*«7j=l. 4Ot#*tt^ffittw4§T*0, Jt«ffi^77 
= 2, 5CD<h^«l^ffl«vffiTab^„ 
[0 2 2 0] 
^0m+a< 3 0° (Dt%) 
^flra+a< 9 0° ©tt) 
^Sra+a<l 5 0° Oif) 
^<9m + a<2 1 0° Otf) 
^«m+a<2 7 0° cOilO 
(270° ^0m+a<3 3O° Ott) 
(330° ^em+o<3 6 0" «t^) 

• • • (29) 

xm&nzm&me siztz. JttSfflms77 = 

1, :fc«fctf4cD<t#, wffiiS®«JE<Bew^l5Sjg«JEa 
#5ffie s lC-T-5. 
[0 2 2 2] 



( 0" 
( 3 0° 
( 9 0° 
(15 0° 
(2 10° 



• •■• (3 0) 

20i!rifSfige vm) £fjSe«J5E«ifMS e s m\ZtZ>. »^«t? 
= 1, 4<D£i*, w*8CDfsfigmEES«Mi (wffi^g«JE 

[0 2 2 4] 



e s m = e um (77 = 0. 3 CDt^) 

esm = evm (77 = 2, 5C5<h€?) 

esm = e wm (77=1, 4£D<fc^) 

eum = —em* sin ( 0 m+ a) 

evm = —em-sin (0m+a — 120' 

ewm = —em-sin (0m+ a - 2 4 0 ' 



[0 2 2 5] <IMffrS;gB7 6«> 0fS«JES^flie s t 

(3 2) CD<fc5K, ijf^mjES^ffie s #>&l8jgttEE£* 
£ = es — esm 

[0 2 2 7] [09CDI&93] y-f>«J5^ hf£(£gB7 7 
fi. *t^jSScum^^r<^:^i:^:$<^:'Sit^jy'f > 
k P > it i izitm*) 5 >y h £ P «fc«#'J 5 y 

hC i££f|M£-r<E>. 0 9 (a) ©<k5K. it^igfgco 
m*tfe^,^$nfclitw 1 ^^S^iz^itmy-i > k 40 

co#*a> l^&w20KSlCibStt(j; 1 (col, /cp 
1) t (a>2, /cp 2) <hT«F B 1LfcM£it0y^-f>/c 
plC-r^). |S|«tC, 0 9 (b) (c) (d) o«to 

a = -1 (77 = 0. 2. 4) 
a = +1 (77 = 1. 3. 5) 

[0230] -Mz. &mm%.mmmzm>z.ftmem&i: 



(3 1) 



[0 2 2 6] 

• • ■• (3 2) 

U 5 5/ h C i 

[0 2 2 8] Agjtg«iEg& 78H lUt^O (CiRgSc 

zitz>£.o\zmfeftmem$:miE-rz><. isfc, ift^jss 

wmSftsj**-*. ^T. «IET£fti*£flrf*jEfgF^a 
^ffrfcTS. TIBS: (3 3) coiolC, Jtt^ffi fgg? 77 = 
0, 2. 4«il ttIE?f*#c7£- 1 ICfS. £fc, it 
56*BfMgI 77 = 1 , 3. 5CDt#, ffllE^a^Hc-T 

[0 2 2 9] 



• • • (3 3) 

(3 4) CDi^lC. MM £ ICfiilE??^- 0 ^ffkCitMy-i 



(26) 
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£«*.fti/>«fc ? \zfflm. vtzm&m%-mitmm e m p p t 

TIB^; (3 5) C0^-5tC, dig e ICfctuEft 

tfmft'JS.yhC p£i&*ftlA,fc5»cfaJ°KLfcte£it.?>* 
0mp p = (cp • a • £, -£p 
0mpi = k i • a • £ . — Si 
0mp = 0mpp + Zflmp i 

[0232] friz, miz&mem&m&memvtcwm 

&Z>. TES; (3 7) <D£v\Z, mfrmemp&mftLx 
0m = £0mp 
[0 2 3 4] -5-LT. it^MflmplC 1#t^ >>?)Va 
-rt7.7J)V5> (LPF) £ff)BLfc *>©£«€&« co 
mtt5. jyfcl${C«, TfEiS (3 8) ©J^tcf*. 
iuT, com (n) tt^OCOit^ST* 0 , com (n 
-1) tes&BOJt^jggTfe-S. *7c» KTPWttl^ 
= KLW • (KTPW • <9mp) 



*««#Jg0mp i <hT«>„ 

6>mp fTl>. 
[0 2 3 1] 
^ 0mp p ^ C p • 
^ flmp i ^ C i ■ 
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(34) 
(3 5) 
(3 6) 



[0236] m&mfc&mmnmfti$.&8 1 &«© 
sie*jEfii©^fii*sn# v£Li&m\z&-3&mmni£m 

Itec$Mt5. TB2st (3 9) ©£-51::, u*B§f 20 
gUJEffi e u ©*6*f fil t v ffilfigmJEM e v ©*6*Ng £ 
wffii£igmi£<g e w ©jj&*Hjt £ ©JPl^^ \z $> Z> £ 

ec = KEC- ( I e u I + I e v I + | ew | ) 
KEC = 0. 5/s in ( (Bm% 6 0) +6 0° 

[0238] m&mizmmmi2.mmM&8 2». 
ffiiHiiK&ffie c tc i ^-r-^ ^^;i/D-/U7-r 

(LPF) £f£fflL7cfc©£igg«jESi|im5tMem<!: 
TBB^ (4 1) ©cfcSli-r-S. 
T?, em (n) te^-laI©§§emjES>lBif 5g<fiT$> 9 . e 30 
m (n-1) ttB3l3©|ge«JIg*ijt«ffl-l?*-5o * 

em (n) = KL EM • e c + 



*7c fc© £ j£5t&g 0 m it" 5 „ 
[0 2 3 3] 

• • • (37) 

*m.&mm<Dmmz^jtr2>m$i.-r?&z>. se-tc. klw 

ten— /1X7-<;i^©^i5n?&9, o^e»i^-c?©MSr 
£ K> > /h $ < ft 5 6 if P -/IX 7 ^ ©^jjt^c^ < 

[0 2 3 5] com (n) 
+ (1 -KLW) • com (n- 1) 
•••(38) 

Z\Z\T. fiM&KECWTBBjS (4 0) <D£.?\Z*3-tl 
?>n, WiESSTfeStLT. =&tS©*6*fM©ftSr 
H*itC^-r-5fc«e){r*»:$n-2>. 6>m%6 0te 

Mfeft8tdm& 6 OT^flCLfct^©*^-^*^,, 
[0 2 3 7] 



• • • (3 9) 
} •••(40) 
❖JESIS^fiS e c £mmom&mi£Mmmfemem (n 
-1) t©^M (JgfiiM^) c:ni:MKLE 
M**i;fc^$rWlHl©Sie*ffigi|Ut«fflem (n- 

i) izm^tzh<D^m<Dm^mmmmm^mem 

(n) tfS. ^©.kptC. D— /U7-f 

cfc^lC, giemmigi(§li^fflem (n) £*fIEir*>. 
[0 2 3 9] 



[0240] [06 ©S8l|J§] iJcfC. Hig^J 1 ©!HH£© 1 

o-c*-5iji^agg9 o©»f^*ittHj-r^. s-r, sum 

^ttJgB 9 0 ©lfjf^©HaSrlSBjf -5. IPMSM10 

3^ffig$n^fe«6. D — ^ 1 2 #[H]fc 40 

-r^tasieft/E^^-r-s. z\<Dm&m&<z>Mm\*. a 

l 2tf®&-Tz>mm\zitmv-i:*:%<tz2>. z.z\ 

x\ 3ifi£#t£g&7 o«, z\<Dm&mj£<DMm&mMmi£ 

JI^JtfitemtLTJtt^LT^.g.. #J*.«\ ol— - *f— 
co m (t ©P3 \Z3Fm&$i c z> „ 

[0 2 4 1] HBHa£!ffigC9 0H. ^©^J&SN&ffl U D" 50 



(1-KLEM) - em (n-1) 

• • • (4 1) 

«*^±-r-5„ sfc, ^^jiw^e-tr^^x^-^ 
^cpu^-if-tc^e-e-^. ^lt. Jiiscpu^ 

[0 2 4 2] [01 0©UJW] Tte, BKi@^cngl59 0© 

9 i D-i? i 2tfmi£mmcom-?®ifc-rz>£z\z5£ 
^T-s fca&^itis-jt/c-ti-itteffl© 

±K«iTilc:^M1-5. BlOlt mffi&l 1 
W-5«6^)S«com^-r-l.^je«ffiS'lB±"Iffie o u t 
hi§ie«JESi|iTfS<le 6 u t 1 ©K&mr&S. 0 
1 0©J;-5{C. Uie«/£Si|BattPi|aj»f±PBfit e o u t h 



(27) 
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^K-/&*EOUTH0T&D«##EOUTH IT* 

mmmmmpmTmme o u t i o> must ©32^ 

EO.UTL0TS0«tOTOUTL IT^-SJt^ftS 
[0 2 4 3] INIIfijWrffi9 2 tt, .SijBttEE£eft£fl[ e 

mi)m^nmmm^mnwi±mm e outh t^aaE 

SfiBKRr&lffiTRIIt e out l tT^^tl-S^B^CDt 

mmtvmTz. Tffiic (42) ©.tptc, i^igfl* 

sv* = L (em < eou 
s v * = H ( e o u t 1 < 
sv* = L (em > eou 

[0245] &,±<oj:vizmi¥^^^>^tiz^*). mm 

i^itU-X^-^SfflgBte, ^S«JE^*t^bbT 

bmmmizfim&mfeTz z. tat-? ^-s. 

[0 2 4 6] ftfiO*ig««H'*5^T«. JKIi^aig6 9 0 20 
#rU f-*t>i§sv*SLi;T5. Sfc. (IMc 

&i£ib>z>nfzm£.*)'h2^m&iz. mM^T^^izm 
tst. -y— #^->m^s v *£Htcr-2>. ^KDms^jic 
*v»t»4. m^w*/-fx*{i«toffiip^maP9 owmm 

«j6 5»nfciHiisc^±^-r-2>^> i»Pit*ij»fb, it- 

[0 2 4 7] «T> ^JSmo&B-fe^tfUX^-^M 30 

[0 2 4 8] ffijfcmottB^lfl/'X^— ^IMff&B 
tt. 3*B«§figmffiM£f£f£U cn^OglE^JEMt 

mz* mmifi&&.* hMUyyM»tbTv»fc. 

[0 2 4 9] 5IJS^Jl<Dfi[B-fe>-y-U'X ; E-^$4P^g 

M^£ ^ffl^T*^S0m$r«iE-r^. fl/T, «IE 
$nfc»^S6>mtcS^.jE^tt<Offl«gitJt^fii i 40 

u*. iv*, i w*&ftf$.v%m-?2>z\£T. m®.®. 
[0250] ^©ctptc, nmmicD&iw-t^i/^ 

x mw$im&mm.-rz>. 

[0 2 5 1] 1 «{4S-fe>D-l^x ; E— iS'faHafgB 



* mmnamizm e m*». ts jgttEE&MNmtttff trsb e o 

§sv*iLI;f5. &fc.'SiiB«E£He»£eem 

m&nmmmmmwwi-kmme 6uth±o 

-5. £fte>£W©£^ I5JsSL.TV^«Clit*iJ»fb. it- 
#:t>f§*t s v * 
[0 2 4 4] 



t 1) 
em 
t 



eou t h ) 
h) •••(42) 

6 0° TifcSo *<Dfcib, uO^SaHtiffltS 
[0 2 5 2] HiS0i|l co^B-fe^itl/X^E— ^{Mflf^B 

fc, -«Jt^ft0m(ca^^fiE$tlfclt^S«>m 

[0 2 5 3] £<Z>«fc3K:, jfefKOim. ft^itt^«8A 
T rt tcflllg a SrJfci&lf^S 0 m$r«]E-r-5 £ tT, 

>it lxX^6-^$iJffliSB*^-r-5. 
[0 2 5 4] «€48£&£#3t©iffiK:@5tL;t£££ 

0' tl80' #i5TCD^S<D«l^^^-r^o -^<D 

[0 2 5 5] mmWl GD&fi-t^itU-X^— fMfflgW 

WQWiL*. CCT. COjf^ffi(7)gie*JE*ipffie s 

Kles^Mn. ^LT, ^@«JES2fSffle smi 
MigfEI«Ie s tOHT*.5«M£ ^fflV^Tit^ 
Se»m$«iE-r^). '5T5ctT. Sic, m-feft&d 

[0 2 5 6] z\<D&?iz. mmmut, m^mdmiz 
.to, mmzm^zm&wQmz.zziiX'* nuzmmg. 
te.miz.fig. e m(Dm^n ^eB-t >-tt uxt— 
»B**«-r«». 

[0 2 5 7] ^*^J2©&B-t>itU'X ;: &-^^|gB 
tt, X^-^#^ICi3itnsffifllSgtX^-^#^f B UC^ 



53 

[0 2 5 8] mmmKD&m-ty-y-ux^-ffflwmw 

[0 2 5 9] £©£51::, S^JfifiSJ 1 Xt-^#^0 
#ffi©ffi*JE*eiC{C*^^it^Aft 0 m^SHET^ Z. 

[0 2 6 0] «e*«s|2CD{Si:M-fe>-9-^X ; E-^^Se 

mrt>?>?9>7>.. ^^xfm^mm^.&i^m&^u^z 
[0261] nm&ii<z>®:w±.>vi'X : £-?ffl'mmm 

[0262] ciw.t'pic. sms^m, mmm&.M4®m 

WtfEJtKltjeAde'O m?r^^T-i»&«-t y-y-ux^-fu 

[0 2 6 3] ®Lm&mmvtiL\,*ii%&mii2>t> ®tmm 
iz\t, &m±>vux*-?Mfflmmizmmm<$&*}-z- 

Tt>. Z.vmmm5}iit5r>\za-? 1 2*tEIIEUfcV». 
[0 2 6 4] H2iS«»Jl©eS-b:>-y-U'X ; E-iS'$iiffll^« 

a, d-^ i 2^itt^swm-ci5ie-r-5<*:€rtc^^-r 
s <h 3 tt-2. §f@mffi©«i|i fc ft s *g Sttfc-a-fctlSH 
«>±l8ffie o u t h tTile o u t 1 <t£f£fi£-r-5. 
*UT, Ke«BEitt^fllem*«iCD±rSffie ou t ht 
Tmme out! ©«B*Ot*. RH^flWl/. +»-- 
#*>{§^s v *$rLICl-r«.. T*i. Sg®jgB3 OlCfc 

tt*a**«38jhsti-5. *jfi«ii(Dfa:e-fe>-y-u 
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[0265] z\<D&o\z. mmmnt. mfemmomt 
*. 

[0 2 6 6] A«I^®y-f >^Ti65 

io x, eaasfc^T. Amm?z.mm&.Tz:ii\zmtsfim 
*v»T««&y-f >K«3t-r-st, «jK«pTr©y-f 

•5. 

[0 2 6 7] *lfim l^X^-;*«W&« 
20 tt, ««j8«a>m^€r<^:«i:Jt0yy-1'>K 

[0 2 6 8] £ttmii. »fttZJ:QAtf 

[0 2 6 9] Sfc, flAJt£<DU3y HcMLTfcl^eS 

30 StMHr^l/^t-^augB^at*. 

[0 2 7 0] «MK*a*ttfflUftV»i:*«#A.*. ttfit 

[0 2 7 1] HM«»JlcD{4Mir>-9-U-X ; E-i5'$iJiaiSB 

40 [0 2 7 2] ^<D«t5IC. MfiWlB. »««cr»C«kD 

[0 2 7 3] *Etfi«10tt«'fe>-y-U'X i E-^ft!liai« 
vi££*U u4Btt£EJt^ttvu*£v4B«EE&^fg 
iSllu tvffi©Xf-?tS 1 1 v <h<D«^£^3g 

50 [0 2 7 4] dW^^IC. ^Jlfllltt, ^feJg^flttCffl 
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[0 2 7 5] «^ia^i2»^(c» *mw<Dmmm 2 ^a«^Lxt>. ussm t[i)^©^$^^n-5fc 

lOtiHt^Wt-^MIHSitt. **M!fnB5 0 [0 2 8 2] ^Sfi0U 2 «JE-fe>+>-2 2 3 uv 

T?f£fi&£ft-5ffltt/£jg^<Iv u *, vv*. vw**>5 2 2 3 v, 2 2 3 w^f+jDLX-r— 1 1 u, 11 

ffimafivu. w, vw&ftf&viz. ^M&i2<D&m v. 1 1 wcDm&&m.&&i%iT2>-r2>z}i-£, *s«jEffi 

?£&*su ^-p. mmn&^m^itvxhmmm/si [02 8 3] <mmm3)) 

fimv>mfeznm-rz>o m 1 3 omw] x\z. ^fenemm 3 iz&vzitiiw 

[0 2 7 6] s-r. ^is^j2©fi:g-fe>-y-i/x ; E-^$ij -t>vi<x : z-?MW'3iw\zr>^Twm?z>. mmm 1 

iiPSioMSUfflts. H.l ltt. 3HB«2-fc*5»** Ofiit>fkX€-^$iJ«Si(t 3ffi©ffi«SSJg^ 

<fcfi*>tf ^X*^fflfi£B©*J***^:/Oy*BI iiu*. lv*. iw*£ffr£U £a>4attiftjg<fHB< 

Bi 2«MUKM2K:4stt«AMfti[ff iu*. iv*, i w*i^Dl:XT^iHi l u. 

©tgfiKSrSVrr/D-.yf llv> l 1 wt«gg^fifttl-5«l:^(casSE$ir^bfe <> * 

[si loiftBj] mm&i2<D&m±>vux*:-?®m mm3 <n&w±> j *uz. : E--?mwmm\t. mmmzm 
mm\*. mmmiv&w^^^-pmwmmtit&iis 20 ^memiz^^m^mmmx&^r dm-tormmm. 

T. Xr-^tSl 1 u, 1 1 v, 1 lwOWfttEE* Mir. d Wlttifttt i * L EnStf»**Uf*lT 

^n^LJtP^uffltEIvua, 7tPi^v Mttffifrfrfg i r * > 5tt«Sit^M i <5 * 0 

lEt>t2 2 3 u, 2 2 3 v. 2 2 3w^#i0$n HatX^-^UfcfflOSn-SWJEifcS-ijS, 

s. v-r3>2 2 2<DmtfL&nmmiiimt£z>. mmx&mmfz&mam'fc&mmv. 

:«7-f n>2 2 2©4>omstsijw^2 5 o tfk fa LT'bAmom^mm-r^. 

mmfeU2 7 o ttf'&mm 1 tsa§. £/c. co^s [o 2 8 4] s-r. ^snais cDtam-tyvu^-itm 

mm 270 <D't'<z>4i«Ettfi;j£» 2 7 1 tmmm 1 t mw-r-s. ann ^mm 3 ©ftB-t: 

s^^o Am^tcwbT*is^ji tgfs.2>zt\*. mm >vux^—?mwmw<nmi$.&mT7ay 

JMffllgB 2 5 0 #**B«JEIt^i v u * . vv*. vw*£ 30 -5. Y^f3>3 2 2 ©**^ifi0y 1 <hg&-£><. £ 

HiAL^iit. £ft#t5gg&2 7 0fttfB«£E$&^ttv 0?-f3>3 2 2©+C9f|git$iJffllgB3 5 0 1 £ 

u*. vv*. vw*Of^t>0fCT^-Di/ffimJE<ilvu ^<Z>{fi©&J5£te^jg0iJ 1 tmmT'fr D . IHiSey 

a. vva, vwaSAW5CtT*5, l t|SI^©^{Cti[^— <D^£#ttiaBJJ£#B8-r-5. 

[0 2 7 7] -^OteO^fiKtt. ^JS^l i^«T?fe0, [0 2 8 5] [Hi 4CD!ft8jj] «flEM0ffi3 5 011 7 

l^-©#^£ttttiaBJ£#B8T-2>. ^-P^uffi*iigfii i u atZ±P^vffi«SSffii vat 

[0 2 7 8] &|C. mMM2<D{iLm±>VU7>*:-$'M 0te!f|Sjf^a> d i r * £ r ttmfl&fg^Hi i 7*<t<5«l 

WgB©iW£tSBjj-r£. HSftfif^ffii 5 *i«^«9mtI^ W mtSA 

[0 2 7 9]lEt>tf2 2 3 u, 2 2 3v, 2 2 3w fj b u ffi««tflt i u t v ffi^ffl i v £ u ffiSJEfg^® 

tt, ^n^tlX^-^#^ 1 1 u, 1 1 v. 1 lwtcBJ v u * t vffl*ffijg^ffivv * <tw4a«BEm^fflvw* 
2ra£n&^ffi£^JlU 7to^ufttE«vua, T 40 tX-f y^>i/m^m^g u h » gul. gvh, gv 

tD^vfilfflvva, 7tDywfiiEilvwa$ 1 gwh, gwli^n. 

ffcs-r*. cn^®z^-ayti«fffii»cn ji^&d- [0286] mmm&3 5 o«, r^a^ura^fii 

/tX7^;U^^ffl$n-5. i u aSrA^jL^miufflm^M i u 1 Stti^AD 

[0 2 8 0] [01 2CD|ffiBj] fflmjBEMflM&gB 2 7 1 C 5 1 u T^P^vffil|Si£ffl i v a £A*fb£&ii5 

fn-en7tu^iT*i.7tDyuMffivua, i u i t^ativffi«^fis i v i L®mj3fam 

TtPi'vlStEfivva, TtDifwffifElvwa ^wd i r *JA*LuffiiSH utvffitfii i v 

Sry^HTS^uffiiElvu, vfflifflw, <t*m^-r-5ffl««tfii3?^gP5 2 uffilltiui 

vsmmffimvwizTj-aif/Tj i?*)i&.&rz>. vnm.mm\ vti^M^mi^AALriisififi i 

[0 2 8 1] ^JS^JKDffiB-t^-y-l^X^-^SiJ^l^e 50 r tSttftggfit i 6 <h£ffi*/f -5>=ffi-ffi^gB3 5 3 
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<t, r mmwtm i r t a mmmm. \ sty mmvam^te 
i r * 1 6 mnm^m. i e * tm^ms.<omt^xti 

L- r ilff)g^fi v t * t <5 tt«ffifg^ffi v 5 * t £ ffi 
*-r-5«)Em^ffi^SK3 5 4,i, rllEl^iv r 
* t 5tt*JIfg^fiiv 5 *£}££#£ flint £ A* bu 

49«BEm^M vu*iv mm&m^m. v v * t w^amm 

m^fflvw*i$rta*-r-5-ffl=ffi^gP3 5 5 i, u 

ffl«EEJt^ffl v U *tv is«flEm^ffi v v * t wmms. 

*g^«vw*i:|Hjfe^m^fi)d i r *£A2;L£&& 

i t3?M»wffi*jEm^«vw* i h^mij-t^mms. 

fg^M32^S65 6 <!:, u *B@JEfg^M v u * 1 £ 

32&«v*B«HJg^Hi!v v * 1 <b35&«w4g«JE*g^ffi 
vw*lt4A*LX^f7?>^fi^guh. gu 

1, gvh, gvl. gwh, gwl^fflW^PWM 
fM1*P8g5 7 t*»6«riiS-n*.- 

[0 2 8 7] *!®^J3©fiM-fe>-y-U-X^:-^$iJ 

wmmomfc&mwfz, nmmm^3 5 ocdiw©^ 

[0 2 8 8] mmum^3 5 011 «SK£3nftl$M* 
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* (S«£*dffl^»J) ^«h«Cigtb$n. ADC 5 1 u, 5 1 
v, 4Btttttt&&aiS5.2, =*=l**««3 5 3. «JE 
3 5 4, nffi=*B£&gB 3 5 5, ffittffift 
^r<I3X&gB 56, P WMfflff S 5 7 ©J«fcTS©ft^* 

*<ki30{CX^-^#«ll 1 u, llv, 1 1 wfcmSS 
a*SE*l£J:'5K:X'f yf^flfguh. gu K gv 
h, gvl. gwh, g w 1 £r$WT-S. 
[0 2 8 9] ADC 5 1 u, 5 1 v«. iScklX. «««t 

i o m^mm 5 2 «, swg^j 1 1 d ikbj £#ms-r 

[0 2 9 0] =ffi— ffi&»«3 5 3H 7.7—9mU\ 

1 u. 1 1 v, 1 1 wizffiti&mffi&mTmffim&t&fe 

*B^&9$3 5 5H 1 u, 1 1 Vv. 1 1 

3 5 311 TSEit (4 3) , (4 4) ©<fc 5 r ttttffi 
20 «i r£5tt«SSMi 6£^^*£-r^. 
[0 2 9 1] 



iT= (/(2) ) • (iu 
i 6= [f (2) } • (iu 



s i n (9m+ 6 0") + i v 



cos (0m + 60°) + i v 



[0292] mmm^mif^ 35411 rmmmm i 

r^rmmmm^m i r * iits*)lztiZ>£o\zitMmft 

mm (Pimm) ^^mmt^m^xr^m&m^ 

fg^fili 5 *hi$r)izl3.z>J:o\zltMmftmm (P im 

[0 2 9 3] T?25*; (4 5) ©«t-5tC, r $iMditJi^«§* 
vr* =K P D • (i r* - i r) 
+ R • i t * — cue • Lq • 
[0 2 9 5] £fc. TIBst (4 6) <DJ;5JC, 6®inffi 

m^m i 5 * t s mnm.m i 5 ©M^jteyy-r >k p 

AjSftwelXd^'f >^^^>XLd**U^e > ->!r40 [0 2 9 6] 

vc5* = K P Q • ( i 6 * - i 6 ) +KIQ - S ( i 5 * - i 5 ) 



s i n 0 m} 
• • • (43) 
cos 0m} 
... (44) 

* i r *<trtt*SSffl i r ©SlSrtfc^jy-r >K P D, 43J; 
^ffl^-r>K I DTJt0H«^$iJWL.fe^m»C. X^- 

30 q £31 b £ £ £ 5 Mfltt&frlt i <5 * 

bfcfc©£r«i«BEJ£^rtfiv r *m. ' ex-. A 

j$ s. to e liit^as to mfr e> ttff ^ n^> . 

[0 2 9 4] 
+ K I D • S ( i r * - i r) 
id* •••(45) 

<o e \Z*>\m& 1 3 tC<fc 3 d q W#^m3SBS*H«!lM 



+ R • i fi*+we • Ld 
[0 2 9 7] -*BH*B^&gB3 5 5tt, S^HflmC 

-if#«Sllu. llv, 1 1 wtcEPttl-r^)uffl«ffiJt 
v u * t v vv * £ wffl^ffifg^M v 

w* <t£#fiE-r^, 0 ^#:^{c«, TfB^: (4 7) , (4-sV 

vu* = {,T(2/3)} • {vr*-cos0m 

— v 6 * • s i n 0m} 



i r*+we • r/i •••(4 6) 

, (4 9) ©<fc^{C-r-5. fcfc'L. ffiW)gE3 0^« 
M 3 1 ©HJEEJ; 0 t>^^^tSffi<SrX^-^#^ 1 1 u , 
llv. 1 1 wtCl^f £££*tT-£&^fc«6, it (1 
5) (17) (1 9) (O^oWJ 5>y h^lStt-S. 
[0 2 9 8] 
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w* = {f (2/3) } 



vw* = [J* (2/3) } 



(31) 



{ v r * • cos 

- v d * • s 

{ v r * • cos 

- v 6 * • s 
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(0m- 1 2 0°) 
i n (0m- 1 2 0 

(0m+ 1 2 0°) 
i n (0m + 120' 
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(4 7) 



) } 
(4 8) 



tp<Dmw*&m-tz> 0 10 
[o 3oo] tom&mtfXDmmtmmmi £mrr& 

[03 01] nmmi<DiiLW±>+fi<'X*:—?fflfflmm 

\t. 3fflcDffi^giEJt^fit i u iv*. iw*£f£j5£ 

[0 3 0 2] «*^J4» ^JC, *«WCD^J|«4-K45 
^MM 1 Ottlt 

[0 3 0 3] [H15 0RB] if, *jfcm ©tiMir 
>*l^X*-^««iPi6«tf«**lttwr6. HI 512. 

A««i^SBo«ifiEs^-ryD'y^Bi'c«s. v-r-i>4 30 
2 o^o?is$fj»gP4 4 0 ^ttttrnmiu 5 0 tftmrn 

SS4 7 OO^OftSttEEttKffOU 7 2#**«lta 

[0304] mmmmu4 4o\t, n-ui/mmm^m* 



r * 



i a <htl 



) } 

•■ • (4 9) 

uffimSSffi i u a <t7tP^vffilffil i v a ^0^^ 

u * t v*B®JE*g^Htv v * twffi^JBEft^Mvw* £ 
^7f>^JI*Sfg-uh,-gul, gvh, gv 
1, gwh, gwl t§ffl^o M»4 7 0 

Mv u * t vtenmm^m w * tw««jBES^« v 
t m&mmmmmfem e m t & m jjtz> . 

[0 3 0 5] ^CK. SOBmo^lz^l'X^-^W 

*£B<o»«s&iMi-r*. aae«w«4 4o 1 

4 7 2mK<Dffif&<Dmm&mm-r 

[0 3 0 6] [01 6 ^jgSJEffiSt|?gB4 7 2 

tt, &*BCDgfig«JEEM (ufflffigmmfite u, vffiijfjg 
^JEfilev. w*BBfi«JE«ew)-£fpj*T£. SfflCD 

<fc**stt«au- u, i v. iw^Mu ^n^sc (2 

6) (2 7) (2 8) iCftAU flNBfcU TIBS (5 
0) (51) (5 2) £»3 C 
[0 3 0 7] 



e u = 
+ 
+ 



e v = 



+ 



e w = 
+ 
+ 



v u 

R • i a • s i n (0m+/3T) 

1. 5- (la + La) -cos (0m+/3T) 

1.5-Las-cos(0m-/3T) 

v v 

R • i a • s i n (0m+/3T- 120°) 
1. 5- (la + La) -cos (0m+£T-12O°) 
1 . 5-Las-cos (0m-£T-12O°) ••• 
v w 

R • i a • s in (0m+/3T-24O° ) 

1. 5 - (la + La) - cos (0m+/3T-2 4 0°) 

1. 5-Las-cos (0m-/3T-24O°) 



(5 0) 



(5 1) 



(5 2) 



t 
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[0308] nmmiv>&m-t>vi'X : e-?fcmmm 
nmm 1 tmmottmzmznztz®. mmm 1 tmm 

[0 3 0 9] 9£^,.HltM4a. HJS^Jl titmLT& 

[0 3 10] SIJi«»J4«. ffiSSt&^IESg&tt 

■y-2 1 u. 2 1 vj&^^I-r^T^-D^ffiflSgffl i u a. 
i v alcy-f X^SAbTfc, ZlO/'TXOfMR&Xft 

[0 3 11] [0 1 7 Rtf0 1 8 WlS9§] £U\ * 
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anil nmmsiz&tfzttLW-ty-y-ux^-pfflw 
mmoffirfc.m&Tjk-r-T'avpmT'&K). 01 sn mm 

#1 5 (C:fctt*>&S}f£gB 5 7 0CD^^^T^n^i7S 
fc, ClC0V-f 3>5 2 2<DtfCDft^if^5 7 0/5tHig 
tra#Jg&5 7 3*i*^Jl tSftS. -^C0te©^«|| 

to3i2] [019 <Dwtwi wz, mmm 5 O&B-fe 

855 7 311 a-fficr)rtT*^e«JEffl©^:^^^-#/h$ 
V>« 0 1 9 «» MM 5 

TIBiS; (5 3) til 9(D£o\Z. #ffl©rtt?g|@«JE 



10 



20 



V^Tfc, T83i£ (5 3) 
[0 3 13] 



til 9«tOJt«ffiJiS77<!:«l 



77 = 0 

77 = 1 

77 = 2 

77 = 3 

77 = 4 

77 = 5 



*^ffl=w« 
«£ffl=vffl 
«t£ffl=uffi 

J£5£ffi=v*S 



* 

( I e u I tfflt/K 
(I ewl j&t«/K 
( i e v | tfft/K 
(I e u I jMR/K 
( I e w | #t«/K 
(I e v I fttft/K 



[0 3 1 

i^^e— ?fflmmmo)j:o\z, #*s©F*re 

[03i5] nmmm 6 » *tc. *R9!®&ffi0g 6 £*5 
mtn&n&mmme smtotciica^i^ 40 

Z om&tf 0 iCJR&T^i: 5 dm&ffilE-r 

a. 7,7— *m&(D&m<Dmmi£jjmj!:<Dm&(Do*>m 

[0 3 16] fix, iiS#»ffiT^»ft&£lgc7}8t5££ 



ev>0> ew<0fflt§) 
e v>0. e u<0<D<h€r) 
ew>0, eu<0Ot§) 
ew>0, ev<0Otf) 
eu>0, ev<O0t?) 
eu>0, ew<0COt$) 

• • • (5 3) 

[0317] [020 v>mw\ *f, mmm 6 w&M-fc: 
mmm6iz&i}&&m±>vux^-?fflfflmmomf$. 
-^^igtit -7-fa>6 2 2 utmmm 1 <ts^-5„ 

i!07-fa>6 2 2CD^C0««»f^fiKgP6 6 0tM« 

«gB6 7 o tm.m^m^6 9 0 t^jg^j 1 tsfts. 

[0 3 18] nig«iiii:i3HT, &mm%.m7 Oit. m 
mmmmtmmizmemztiiijv, w.m&m&9 on ci 

t, z<Dm&mf£mmmi£.mem<z>ttt>r>\zmmi£Mm 

U KMftttl'ffi 6 9 0 tt, ffl«JES^Jt^fitvm*A^ 
[0 3 19] [0 2 lWlftBJ] 0 2 1 tt, ^J60iJ6»C*5 
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v v * twiiff^I vw*t &At> L u ffl* 
^ffiJtS 7) i u ffimHffi v u t v fflmffiffl vv i wffim 

fflv sm«ffi*rr*tt«jEasipM«sj«aR6 7 5i, ffitt 
ffiillRfilv s tffl*ffi*?pfiiv smt^Hf £* 

^jy-r > k p t«^y-f * « i .t ttttu s-^t p £« 

>k i tJt«'J5yhC ptt»USyH i t£A# 
IEg57 8i:, uMEI v u t vMEl v v twit 

[0 3 2 0] ffl«BES«Iiii^Mfit«iEgB6 8 0H uffl 
•SBEfitv utvffliEIvviwffitlllvwt^A* 

fi£SB6 8 1<h. 4S«E&«8t)Mvc£A;l!?MI*ES* 
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[0 3 2 1] [EI 2 2 ©gfcW @22H, SUgfcl 6 \Z& 
WZ>Bim8Ltii&6 9 O0ttj$&*-r;/ny?BIT&S; 
l&fMfcttigB6 9 Ott. J§5fcjS«a>m£A:&MSSffiS« 
JNMttBLhlBtt v out h £ffi«JESffjKM¥l»rTIRtt 
v o u t 1 t*m*-r-5ffi«JEEJWgsiW»r«f^^6 9 1 
t. ffi«JEig4@JBiP*iJ»r±IS<lvou t h^:ffi«£lfi 
JKWMWrTIRflBv o u t 1 tffl«JES«P« vmfc*A* 

[0 3 2 2] Jfcfc. *^^©^^6©ffiB-fe>-^I/X 
0. ft««tj£S56 7'0V.«£tfRfftfeEUtf6~9 0M© 

[0 3 2 3] *Jfi^J6CO/eB-fe>-9-U-X^-^M 

T. «JEE^f@S:ttTie^ (5 4) ©i^lCS^tlS. d 
20 8im«E«id, qMttftlt i q£Mf9Lfc£#. dttffi 
JEfflvd, qtMCEttvqti— jglcfeSSfcd* -^©m 
ff&ffiiS vfc-Sic^iD. TKJ^; (5 5) oi^Cft 
*• 

[0 3 2 4] 



v d = R • i d 
v q = R • i q 
/3 v = — a t a n 



— co e • L q • i q 
+ we (t/>+ Ld • i d) 
[ (R - id-we-Lq - i q) / 
{R • i q+coe • (if + Ld • i d) 



(5 4) 



J ] 



[0 3 2 5] CcT, £©«ffi&ffi£J#:3*BmjI»ipffi 
v s m^rfpjjEL. C <Dffi«JEgqi«I v s m Kffi*JE#— 

d«|«jStffii d £ q i qteWttbD 

[0326] %imz8itii-rz>i}m&&wrz>. a 

OfcJ6. m^$fflg&5 0tC<fc0f£j££tt£lgttJE^© 

a 1 = - a t an [ { R • i r * - o> e • Lq 
{R • i 6 * +<o e • (t/> + L d 



. • • • (5 5) 

[0327] siig^e^e-fe^^x^-^® 

6 0<Z>»fl3£|ft9J-r«. *MtSffr$tf 6 6 0 «fft{M 
^SP5 OcDift^di^T-r^rtJCiif^-r-S. ^W*ffl5S 
f£fi£SB6 6 Ott. £tft«t?6g£6 7 o £&v>ta«je£0 

[0 3 2 8] «EE{4*B# (al) £ftsfi£f£. ^ 

s (5 5) ^rmmmm^m i r *t <5««s?tji 

^ffli «*t(£ffl^TtfiA. TieiC (5 6) V>£? 
\Z. *3n5. (a 2) £ffr(& 

T^). Cltltt, 5I^Mlifl«(C. Tiest (5 7) ©«t 
3tC-T-5>. flT, Tte5£ (5 8) p#©|q 

[0 3 2 9] 



i 6 * ) 
i T *) 



} ] 



(5 6) 
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a 2 = 



66 



a t a b 1 e (0m% 6 0' 



a = a 1 + a 2 

[0 3 3 0] *i:, ftmmfeffl 6 7 0 <Dmft&mw? 

[0 3 3 1] ffl«JBijK«IlJKg& 6 7 4lt jfJgfficDffi 
*ffittS-ffi«)ESS?fiiv TfBit (5 9) ©<fc 

if ^fflfgg! 77 = 0 . ^J;^3(Ot#. uffittJEfi* 
v s = vu ( 77 = 0 , 3©i^) 
vs = vv (7j = 2, 5 <£>£#) 
vs = vw (7?=1, 4<£><h#) 
[0 3 3 3] fflmffiS«Pfit#f^^6 7 5«, «t£fc<D 

£>. TI25S (6 0) (D&oiZ. «l^ffiJ7 = 0, 3CD<h 
u4B©ffi«flEa«Mi (uffittJESiPMSvum) 



, Aim, I'r*, 1 a*) 

15 7) 

•••(58) 

* vu£*B«JEgiRfiiv s \ZTZ><, mi£fti%mTl = 

[0 3 3 2] 



• • • (5 9) 
vffi©ffll|ffi*Jpfii (vffiUJESfjSffiv vm) 

ffl©fflHJES*PM (wffl«JE»qSffivwm) &ffi*JES 
ipttv s m(;t5„ 
[0 3 3 4] 



v s m = 

v s m = 

v s m = 

v um = 
v v m 

v wm = 
[0 3 3 5] mmi¥l&&7 6«. 



vum (7?=0, 3 CD izg) 
wm ( 77 = 2 , 5©t#) 
v wm (77=1, 4<D 
— vm • s i n (flmt a) 
-vm-sin (9m+ a — 1 2 0 0 ) 
-vm-sin (flm+o-240* ) 



• • (60) 



m£E*«PMv smtCdlle TtBiC (6 [0 3 3 6] 

1) couple, istEi^fiv sfrzmmmmmmv 

£ = vs — vsm •••(61) 

[0 3 3 7] yW>'J5y hfW67 7. i3j;tf£«if ^wO^fittWiPff^tC^S^^n^^KE C£ 



[0338] mmmmm^wm^^ e 8 1 \t, 

vcJMtS. TI2i£ (6 2) <D£.o\Z, uffl«EEffl 



*i;itfeCD$-ffi«JE^®ttv cif5. Z\Z\X% 
30 ECliS (4 0) C0£oiz5-Z.P>n, =&ffi*tjE^T$. 

[0 3 3 9] 



v c 



KEC • ( I v u I + I vv I + I vw I ) 



(6 2) 



[0 3 4 0] t§ig®ffiM*iJi^^JEgC6 8 2lt mm 

(LPF) S:f^fflUfet)©^tB«)Elgi|iS«l«filvm<>:-r 
£>. JMfcWlCli, TgeiS (6 3) OipCTS. 

-c. vm (n) \z^®<DtemmMmm%.m-e&K> . vm 

(n-1) ttffllHlCDffi«EE«*i«l^fiiT*So K 40 

0, KLEMM^<^gt'D-/tX7-f;P 

vm (n) = KLEM-vc + 

[0342] [023 awn friz, wimmmm 6 9 o 
<Dmft<»wn$:mnTz>* mmmmmmmmmm^u 
6 9Kt d-^ i 2 tmfemmio m-vmfcTz tziz 
5&$ltz> iz^masnzmmmoMmz&zm&ftfzitrc 
&mo±mmtTmm£$:t¥f$.-?2>. m2 nmm so 



oms.mmi^.wmvc tmmottmK.mmmis.mvm (n 
-i) tv>mm moamm) ^tuceygcKLE 

MSrfti;fc^$M|5jC0ffl*ffi^*iit^ffivm (n- 

i) izm&tt>b<D$:^\Bi<Dmnj£Mmmiz.mvm ( n > 

tc> ffl«EE«^«^Mvm (n) ^fljjE-TS. 
[0 3 4 1] 

( 1 — KL EM) • vm (n-1) 

• • • (6 3) 

6 \zi$vz>mfemgic»mizti-r2>temK.Mm±mmv o 
u t h tmms.mmTmmv o u t i (Dmmm-?&z>o 
m 2 3 so <k o \z, mm&.mmisimpm±mm. v o u t h 

WVOUTH Ottf ^VOUTH 1 T$ 
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1) 



20 



mmmm^mfmrn. v out i comtttw^^v 

OUTL 0 Tfe(3«?iO«VOUTL lTSSI^Sw 
[0 3 4 3] MHfUBrffi 6 9 2 «. fflmEE«i|BJi^ffi v 

mtfiten&mmvtMfm±f&av o u t h tmm&mm 

MWPJKTISffivou-t 1 t©«tffl*KDt#,- JKM&H 
TES (6 4) ©.t^ic. *a«jEJi«ait^fiiv 

ma». mmmmmw,mmmTmmv o u t i 

sv* ■= L (vm < vout 
sv* = H (vout 1 < vm 
sv* = L (vm > vouth) 

to 3 4 5} mmmio&m^y-^ux^-^mmmm « 

[0 3 4 6] *^lCD^M-fe>-y-l/X^E— iS'SiJ 

fc. iol, #ffl©gieflBEM (uffiSligllfiEffie u, 
vfflgfjgmftflie v, w«lfflew) £8^-^-5 

[0 3 4 7] M&#J6cDftBir>1*UX^-^$OT^B 

it^S6>mtffi*iI«its^Mvmi:^aiE-r-5. CI 
clT, SfflW^JEM (ufifJUvu, vffimffifiSv 
v. wffl^ffifiivw) it, «flfc$iffilgB5 0 ICiDffrS;* 

[0 3 4 8] £1609 612. ffi^JESqSfilv 

[0 3 4 9] «£lt0!| 7 )) ^{C. *^BJCD*Jfi0iJ 7 tC*3 
WS&B-fc >D- l/X^-^ftJPgB»Ctn>T!&BJ-r -5. 
^Jg^J 1 OftB-fe^-trl/XE— ^fMl^gfitt, ^g^JI 

i^tTio. Hij<f«s§ig^jiic. &m\±mw.!£izm 



[0 3 4 4] 



^ v o u t h) 



30 



40 



...(64) 

z <Dmm&mmmm <?>mm t mm 
z. e>mm* o s <£ 5 Kit 

[0 3 5 0] it, i frznmm 6 ©{iB-t >•*»- 

ffilglBtt, SPMSM .(aHBWSSlHare-*) £f&H&p 

[0 3 5 1] [02 4 ©ISBJ] 024H ^MM 7 \Z& 

t>m-?$>Z>. SPMSM (Surface Perm a 
nent Magnet Synchronous M 

o t o r : mmm&mmm^— 7ion s^issa* 
ffiti&x^— $>mmi iu,.nv, i iw^#iai$ti 

tc^i6]bjasLxTEg$nfcD— ^ 7 i 2izipwiv)t>n 

ZZ.-C Xr-^tSl lu« 1 1 v, 1 1 w 
«Yig^$nT^^>. ZW^T^isUX*:— ? 7 1 OttU 
o-^7 1 2©^H(C*Xl@S5 7 1 3 35^B$n. ffi^ 

d5t(c«to^$n^a*tcicD*^a57 1 3\z&%>& 

*:t04BSf^ffl»cJ: D d— ^ 7 l 2 ?5tjijgt-S. 
[0 3 5 2] mgW7©ttB-fe>itl^X ; E- : 5'««S|I^B 

7 2 2<^tp<^ms.mmm7 4 0 £&mmi£&7 7 o t*« 
*^jits^c^>. -t©tto*riStt, mmmiiimm-e 

[0 3 5 3] [02 5C9I&BJ] 02 5 tt. mfi^J 7 tC*3 

1Blg5 7 4 0 ©4"CD«5gJ§^-ffi^gB 7 4 3 ^iS^ 1 £ 
J*ft*J»g57 4 0©tpO^C0^)5g«, JI^Jl 

[0 3 5 4] [0 2 02 6«. HM««I7{C*3 

5£gB7 7 0te. ufflmEEJt^fitv u *i vffl*JEE}t^rffi 
v v * t wffi«EE^M v w * £ £ A# U u ffl^JEfl v 
u i: vffi^JEfiiv v twta«JHBvwi:Srtn^;-r'5lB* 
JEMf^fi£S87 1t. uffi«JEMv u tvffimjSEfiSv v t 
wtBflJEfil v w t Jt^S <? m i itt^jgS co m £ u *B« 
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70 



u t v tam&m&m e v t wmmmmmm. e w t & m -h 
t. mizmmm vtumnmm. i utvMist i vt 

g&7 7 4£, «£ffi^1fl;7£m£Affi 0 m 

m&m&mmmfem emiu tamzstfii iutv fflmsitfit 
«iffr&g&7 7 5t, «*»itjiij?ffl i s tmnffi&mm i . io 

*fc^jig<om£A^Ltt#jy^>K p£«#y^> K i 

-f > 'J = y Kf^J«af 77i, Jt^ffiJtS 77 <h«M £ fctfc 
0dy-f>/c pi«»y-f>K l-£ttfflU3y h£ p £« 
»')5yK i <h£Artb«£Atf 6>m£*iJgj8S!a>m 
££tti:ft-ra#Sag*tiEgB7 7 8 £. ~u4lB§je«Ett 

eutv ftmmnizm. e v £ w*Btsf ea^M e w t & a 
^tt«iEaP8 oii^if^w. M&mEEMfamizm. 20 
•5. * 

i r * — 0 
i 6 * — i a 

[03 60] mz. nm.m^m7 1 0 v>mft*mwt 

[0 3 6 1] SPMSM7 1 01C33HT. u*B©4B«JEE 

^es:«T^s: (6 7) ©i^tc^^n^.. ict. v 

uttuffittJIffi, euttuffi^@«JEM, Ritmrnm *30 
vu = eu+R'iu + L' 
[0 3 6 3] i£ (6 7) & ^-i&mz&Vmffi. 

(6 8) i u (n) IZ^miZfimMfeffi 7 7 0 

(n-l) , vu (n-1) „ eu (n-1) tt, ^*T* 



* [0 3 5 5] 'A\Z. &5£W<DnmM7 <Di£miz>-*)-UX 

mm$m&7 40, a^UMmm^m7 7 omnvmis. 
[0 3 5 6] s-r, mmmw&7 4 oomft&mm-r 
»an. adc4i, Y)v^m^m^^M4 2. mmm 

^ffitf^S&7 4 3©JgKTIE©ffrf£££-tJ\ fl-gfr^SA 

*7 1 2 7jt(Elfe-r-2.J:'5icrtt«^m^ffl i r *£5tt 

[0 3 5 7] ADC 2 1 , * £Zfi hJI<£r&<Srtt{ftE£tt4 

1 0 3 5 8 ] ®5Kft^fiSfp]£gB 7 4 3 «. SPMSM7 
1 0©m#h;!^#h;i^m^MT*<h:fc9J£fc*<£5 
\z. r HMStJg^M i r * £ 6 ft&^SSfg^fii i 6 * 

wt^nrzmKT-^mm-vr^^mmm^mmm i a 

TbEiS (6 5) ©«k?«c, rtt«SSJt^ 
fir**om. Tf25£ (6 6) o«t5t:> 

[0 3 5 9] 

• • • (6 5) 

• • • (6 6) 
iuttu««»ft<B, Ltt-O^^X, d/dt 

[0 3 6 2] 

d (iu)/dt • • • (6 7) 

SMiu, uffl^EEffivu, uffigfg^JEEtte uX$> 

56SB7 7 0 7&tgf!,$ns^**-r. 
[0 3 6 4] 



u(n) = iu (n-1) 

+ AT/L • {vu (n-l) -eu (n-1) -R 



[0 3 6 5] $Ltz. tffgUffifileu (n-1) teT§35$ Wfttz tt®M 0 T** 
(6 9) ©«k5K:3?£n-5. uiT, ettMSaJEJl 
4B. 9 (n- 1) \$MEHZMmmfe&7 7 Otf&mZtrtr [0 3 6 6] 
eu(n-l) = — e • s in U (n-1) ) 

[0 3 6 7] ^Mtvtz^-^izis^x. mm. 

itVtzJjM&t, Tf£5£ (7 0) Z\Z\X% 
i umteuffi«git«*iSfii, e um«u480ie«JE»«P<il 
*fc. u4ai5liEmjE*ipffle urn (n-1) «♦ 
ium(n) = iu (n-1) 

+ AT/L- [vu (n-1) -eum (n-1) -R 



iir(n-l) ) 
• • • (6 8) 



• • • (6 9) 

♦TK^: (7 1) CtptSSns. emfi^ie 
«JE«*SJtSM, 6 m (n-1) «t9lHUCft«ltSgP 7 
7 Otf&WiisKtziiZ<DWLfeftmem'?&Z>. 
[0 3 6 8] 



(n-1) 
• (7 0) 



} 
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eum(n-l) = — em • s 
[0 3 6 9] diT> uffiti^T. TIBiC (72) O 

<fc o \z\ u mmmm t u t mnm&mm iumt wmm 



72 



£ u = i u (n) 

= - AT/L 



[0371] Lfc*bT. mmm i <hisi#©#^igjs 

[0 3 7 2] Ttt, £lS?ift5£g& 7 7 0 <2>»|f£<Z>i$iffl£tB 

wrs. ftSif jggg 7 7 o assitsti&m (A 

S#t*g£y«: AT) crtfcfiftSn. ffl«JEMffr£3B 7 

i. «*g«ffiM«#BS7 2. «t«ffls*?g57 3, mm/a 
Mftmmvi& 774, ffi««j««pttfpj«a57 7 5 . mm 

ftM£g&7 7 6, y-f >'J3-> hffr&SB7 7, ftftjgftflg 
IESB7 7 8, KSmjES*liS#ffi#fi)4658 1, RjB«JE 

sejf^«^3eaR8 2©ie»cT.ffi©f!if^*$-a-, at^A 

is = i u (?7 = 0 V 3CDt^) 
is = i v (t? = 2, 5<D£&) 
is = iw ( 77 = 1 , 4(Dt%) 
[0 3 7 6] tt*tt£*MtfftfflB7 7 5tt, «t^ffiC5ffi 
mSitg*PM£fflm)3SgifSffi i smtn. (7 
4) CD<t-5(r. imm&&n = 0. *3«tL»t3 09<i:^v u 
*BSSft»*PM i um£*B«rjiitSJf!Mi i smlct^. £ 

m i vm&mn&LM&m i smic-r-s. $<~>ic. Jt^ffi-A- 

ism = i um ( r? = 0 , 3©t^) 
ism = i vm (77 = 2, 5<D£g) 
i sm = i wm ( 77 = 1 , 4 CDi:^) 



i n {dm (n- 1) } • • • (7 1) 

[0 3 7 0] 

i um (n) 
{eu (n-1) - eum (n-1) } 

(72) 

^7 5 0, ffimmft!&t®6 0, 7 7 0-<&JBfc» 



as 10 res*, ft««Dt««BATt«««mi«Mt*ra— tf. 



[0 3 7 3] *B«JSEMffr5&gB 7 1> t?fj@®EEfit»gLgE7 

[0 3 7 4] ffi«SSS»lffia^aR7 7 4IJ, 

i s KT*. ( 7 3) coj: 

i uiffilitlKI i s l-T^o -lli£4BffiS * =' 

2, 5co£:#, v*B«85«i v £4B«8KSK« i 

20 sm c ffi£4BfMi!=l. *5<ktf4C9i 

[0 3 7 5) 



•••(73) 

*fS7? = L 4* «fctf 4 w««8KS«Mi iwm*. 

mHU SC (7 0) -C**tl, vftffiSffi i vm, 45 
ct^wffi*flES«(i« i wmtt, -TSBSC (7 5) TgStl 



30 



[0 3 7 7] 



[0 3 7 8] 

i vm (n) = 

+ AT/L • 
i wm ( n ) = 

+ AT/L • 

[0 3 7 9] <g^f£]5£gB 7 7 dH £ ^ffr&T^o 

TfB^ (7 6) ffittifiBfttti s chfflmSftSiir 

£ = is — ism 
[0 3 8 1] y^>«J3y h«MS«7 7»4, 

[0 3 8 2] £,ftj§3£*tIESff7 7 8H MM £ * 0 (CiR 
ttS**J:'5fc«t5tftflEam**|iE-r*. Jtfift 

a$rfpj5g"r^ 0 Tf25£ (7 7) cOckpic, flt^fflm«7?0 
a = + 1 (t? = 0, 2, 4) 



i v (n-1) 
{vv (n — 1) -evm (n-1) -R 

i w ( n — 1 ) 
Ivw (n-1) -ewm (n-1) — R 



(7 4) 



i v (n-1) } 



i w (n-1) } 
•••(75) 

i s m<Dffim*mm e \z-rz>* 

[0 3 8 0] 

• • • (7 6) 

0=0, 2, 4<Dh%\ miE$moZl\zTZ>. « 
£*Bif«7?=l, 3, ScDch^, MiE^F^a^- 1 \zT 

[0 3 8 3] 



73 

a = - 1 (tj= 1, 3, 5) 

[0 3 8 4] m&9,&m<®m.'g-mftfo&s i . %>&um 

[0 3 8 5] HJfi0!llO(2a-fe>-y-^X*-^»JW^« 
tt. ttig«Efi£0!iB«S£ipffie smtOlMOC 

5 it, tfimmmtmmffi&mm. i smtomm&oizw. 
[0 3 8 6] mmm3fr*>mmM7\z&\,*-c, * 

ttJEEft^-ffi v u * . vv*. vw*i)^ftlttivu, 

f Ttftt» UfciEICitJ?«f Ei v u , vv. v 

[0 3 8 7] *J60<|2. «<ktf£ttfl|4#t5£;K 

#J7 tC&V^T. 48fl8itfg<pffi i U *. iv*, iw*$ 

[o 3 8 8] mmmifrt>mm&i7\z&^T. uia<tv 

-^tC*5^T«. 3ffl©5-£4>U-r*t/^20CDffl(E>*a^ 
[0 3 8 9] ttttfflffffil:J:9*di[$fflfp-r 

mmm3. is^ummm5^^mmm7 \z^x. mm 

[0 3 9 0] *J6m^Slli60tJ7lC*5^T. ««fia 
S.dm\zMT^it^Hfj.<x : b^\ d ©*§•£■«. m 

¥£}mt3.mfemmzMfBT*zz>. 

[0 3 9 1] §HJg0iJ6lt*5^T. ««Sa©mffift:ffl# 
(al) (5 6) ©J: 3 KigIEJ&W&£/8^T;£86 

MMaOlEfiM (al) £ftg«tj£©^ 

[0 3 9 2] ^iS«»J61t*3ViT, JI»g®£ffl«JIi8*I8iS 
fiivmrt^JIHrLfcrt*. dilEMivd*tqi« 
(IJg^fitv q *t\zm-?Z>2&7i(D&m&iPl8.V. Z-CD 

[0 3 9 3] *16«l*»6*K«7fc*V»T. It«y-f 
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• • • (7 7) 

[0 3 9 4] *S6#J 1 jj* &&jfc0!| 5 . * J: 7 K 

»«ao»^6llie«BE«*iRI|t«e c*fpj«bfc*t, ft 

«*£ofc>b©Sffi«ffi«(l*JMav c tl/TfeiVV 
[0 3 9 5] !HIMl*&*GKff5. *5<J;tf|lig 

«g 7 fc*fc»T, 3 ion 

iec$Mlfe*t, lo©ffl©ftig«JEffi^£,ftjg« 

% s a*-*** v>ftjgttjEM \z & % m& &m c 

t)<D*gSS»JES<iJS»tte c fT*. £lfcttl 
6fc*V»T. 3ffi©ffi«JEE<itjJ>Sffi«jBES*iS*g£«v c 
20 £«sj*Lfc*«. l^©ffi©ftjg«JEtta>&««BESiISI 
*Ivc**»T"bJ;K d©»^, 3 *B©5 ?T*t 

EMMIMIv c if*. 
[0 3 9 6] HtfiMl^6^ttM7lC«^T. ftSmffi 

[0 3 9 7] Sfc. 7 fc*JV»T. e 

{C«» jg^^l^tt^M^L, £«jSg*$IEgBTfTo felt 

■5. 

[0 3 9 8] £IKmft>£&K0S7IC*$trvr. 35«^© 
mjEEtg^Mv u * 1 , vv*l. vw* lCf^HM 
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